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The Successful Buzz-Saw. 

What are the elements or qualities that 
go to make up the successful man? Of 
course they depend largely upon what line 
of work or business the man is to engage 
in; but even if we confine our investiga- 
tion to any one line, we shall find so many 
equally successful men that seem to be en- 
dowed with utterly variant qualities, so 
many failures with similar variations of 
make-up, and so many men that in one or 
Many environments have been complete 
failures, and, without changing anything 
but environment, have succeeded in the 
Same line of business, that we are likely 
to be considerably less confident that we 
can on demand recite the list of qualities 
4 man must have to be a success. Many 
men are successful, and are generally 
credited with being so, who think their 





NEW YORK AND LONDON 


success is due entirely to their own, su- 
perior abilities, when in fact it is due to 
the absence of keen competition, or per- 
haps competition of any kind. We all have 
known of manufacturing concerns that 
have gone on for years being successful, 
i. e., making money for their proprietors, 
while at the same time it was clear that, 
mechanically considered, the management 
was very bad—violative of every well- 
established principle of good practice. The 
thoughtless might say, this only proves 
that the principles are not immutable and 
that a man shrewd enough to know how 
to do it can violate them with impunity 
But in most cases there comes a time when 
by development of competition or other 
wise, methods must be radically changed 
and improved or the concern must go tc 
the wall. 
ful” man often demonstrates that his suc- 


Just here is where the “‘success- 


cess has not been due to his own superior 
qualities and that when put to the test of 
active competition he is just the same kind 
of a man as many of those he had been 
in the habit of looking down upon as ne’er- 
do-wells and incompetents. 

Then there are so many different kinds 
of success and so many different ideas as 
to what success or failure is. It is curious 
to note how many people there are who, if 
you tell them of a man that has accom 
plished any remarkable thing or attained 
to any particular eminence in a given line 
of work, a field of science or of art, will 
evince little interest in the matter further 
than to ask, ‘How much money does he 
make out of that business?” They are 
the people whose only unit of measure 
ment for different degrees of success is 
the dollar. 
standing the important fact that there is 


They are incapable of under- 


a success which fails and a failure. that 
succeeds. 
Just now it is rather the fad to be 


“strenuous,” and those who cultivate this 
fad seem to that the 
man never has a moment of repose or of 
calm, that he is always tuned up to con- 
cert pitch and always thinking or talking 
or acting as though whatever is to. be 
thought or spoken or done must be gotten 
through with as though life depended upon 
doing it more quickly than 
thought of before; and too many, per 
haps, are overlooking the important fact 
that some of the most successful and effi 
cient men are not always jerking them- 
selves about and digging the spurs into 
themselves, but seem to take things calm 


believe successful 


was ever 


ly, give themselves time to think before 


acting in important matters, and thus 


waste very little energy in useless or worse 
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than useless effort. What call the 
“strenuous life’? was referred to by How- 


we 


ard L. Smith, a lawyer of Chicago, in an 
Illinois Bar Associa- 
tion, and his remarks apply equally well 


address before the 


to occupations other than that of the law. 
He 
strenuous life that is strenuous only for 
the sake of that finds its 
highest ideals in the unceasing activity of 
the buzz-saw, 
belts, that 
whether there be anything to cut or not; 


said: “I have no patience with the 
strenuousness, 


unreasoning 
hum, 


propelled by 


whirls with unceasing 
whirls the faster the less there is to do, 
and stops only to be greased or filed, that 


it may buzz some more.” 





American Engineers in Berlin. 

The entertainment of the American and 
British engineers in Berlin by the Ldw. 
Loewe & Co., July 18 to 
seems to have been conducted on a scale of 


20, inclusive, 


liberality far surpassing anything of the 


kind ever before attempted by a single 
firm. 

We had understood that an attempt 
made to interest one or two professional 


societies in the matter proved a failure, 
and Messrs. Loewe & Co. thereupon un- 
dertook to carry on the affair. They ac- 
quitted themselves in a manner that will 
make their guests long remember the oc- 
casion and do much to promote a fraternal 
fecling between representatives of the me- 
chanical engineering profession in_ this 
country and Germany 

To begin with, a special train was pro- 
the 


most 


which conveyed Irom 
the 


style, and after arrival in 


vided, guests 


Paris to Berlin in luxurious 


serlin there was 
a complete program of excursions to in 


teresting places, dinners, receptions, etc 


no guest being allowed to pay tor any 


thing, even a hotel bill 


We understand that the entertainment 
of Americans was intended simply as an 
expression of good will toward them, an 


tor cour 


acknowledgment of indebtedne 


tesies extended to various representatives 


of the firm when in this country, and to 
give Americans an opportunity of seeing 
how the ideas, many of which were ob 


tained here, have been and are being car 
their work \ 


and 


ried out in uch it wa 


certainly a great ICE if to be 


regretted that a greater number o 


ican engineers could not arrange t 
Mr Loewe and | associalt 
most heartily congratulated upon tl 
plete success of their underta ! 
upon their demonstrated 
time pass plea profit 
large number of gue 
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Chinese Automobiles. 


Our esteemed contemporary, the “Elec- 
trical Review,” says, in effect, that the ad- 
herence, in automobiles, to the forms of 
the horse-drawn vehicle results from the 
“Chinese habit of thought” of the design- 
ers thereof, and says, “If anybody can 
assign any reason whatever why an auto- 
mobile should look like a horse vehicle 
without a horse, now is the time for him 
to speak.”” Whereupon we venture to say 
that the obvious reason is that no one has 
as yet proposed a better form, or one that 
does not “look like a horse vehicle with- 
out the horse” and yet is adapted to the 
service it is to perform. And we venture 
further to remark that anyone who calls 
our inventors and designers of automo- 
biles Chinese thinkers thereby inevitably 
suggests a query as to what he himself 
hath done to show us a better or less 
Oriental manner of thinking on that sub- 
ject. 

We are not of those who think that no 
one has a right to suggest the possibility 
or need of improvement unless he is pre- 
pared to show plans and specifications— 
to criticise a pudding unless he himself 
can tell the cook just how to make a better 
one; but it would seem as if those who 
happen to have access to pers, ink and 
types ought first to secure an engraving 
of an automobile design thought to be 
better than those that now afflict their 
vision and to print this along with their 
remarks about Chinese habits of thought. 





Legal Notes. 


BY WM. MARSTON SEABURY. 





GREEN HAND NOT BOUND TO KNOW THAT 
RUST CAUSES EXPLOSION. 
George Hall was employed by the 


United States Radiator Company as a la- 
borer, but when he had acted in this 
capacity for some time he was asked by 
his foreman if he desired to work in the 
foundry as a molder. Hall replied that 
he knew nothing about the work, to which 
the foreman answered that it would not 
take long to teach him. Hall was there- 
upon assigned to duty as a molder at in- 
creased wages, and he was shown how to 
mix the sand and ramp and dress the 
molds. Hall did not fill daily on an aver- 
age to exceed twenty-five of the thirty 
flasks provided for his use, and after he 
had been working for two weeks the fore- 
man complained that he was losing a 
good many molds and would have to do 
better. After the foundry had been closed 
temporarily for a few days Hall returned 
to his work and found on his floor thirty- 
five flasks smaller than he had been using, 
and all entirely coated with rust, so that 
he was obliged to scrape it off the edges 
that come together to prevent the metal 
flowing through. Hall poured off eight or 
ten flasks, but at that time it was so dark 
that he could not even see the flask, and 
he located it by feeling with the ladle, and 











AMERICAN 





MACHINIST 





then poured out some of the metal to make 
a light. The metal struck at the projection 
at the end of the flask, and an explosion 
resulted which caused the loss of Hall’s 
left eye and slightly weakened the sight 
of his right eye. The explosion was 
caused by contact of the melted iron with 
the rust. Hall did not know that the con- 
tact of molten iron with any moisture or 
rust would cause an explosion. Hall 
brought suit against the United States Ra- 
diator Company in the New York Su- 
preme Court, Chautauqua County, to re- 
cover damages for his injuries so received, 
and the judgment was rendered in his 
favor in the trial court. The defendant 
appealed to the Appellate Division in the 
Fourth Department, and secured a re- 
versal of the judgment, chiefly upon a 
technical defect in the charge of the trial 
judge to the jury. Although the Appel- 
late Division considered the defendant en- 
titled to a new trial, it considered the case 
a very close question as to whether or not 
the plaintiff assumed the risk incident to 
this employment; and in writing the opin- 
ion for the court, Mr. Justice Laughlin 
said: “The defendant had a right to pre- 
sume that the plaintiff possessed the aver- 
age intelligence and knowledge of a com- 
mon laborer and of a molder of his ex- 
perience, and that he would exercise such 
intelligence and knowledge and ordinary 
powers of observation to prevent injury to 
himself. We are of the opinion, however, 
that it required actual experience, special 
knowledge or scientific skill to know that 
an explosion would be caused by the con- 
tact of molten metal with rust. While 
such an explosion results from natural 
laws, it is not a matter of common knowl- 
edge or observation.” (98 St. Rep., 
1002. ) 


WHEN EMPLOYEE ASSUMES THE RISK OF 
DEFECTIVE MACHINERY. 


James R. Lloyd brought suit against P. 
H. Hanes & Co. to recover damages for 
injuries he had received while operating a 
machine which was lacking in certain 
safety appliances which had come into 
general use. Judgment was rendered in 
the trial court for the defendant, one of 
the contentions of the defendant being that 
the plaintiff had assumed whatever risks 
attached to the use of the machine in ques- 
tion, and for this reason there could be no 
recovery. The plaintiff appealed from this 
judgment to the Supreme Court of North 
Carolina, where the judgment of the lower 
court was affirmed, but upon grounds 
other than that mentioned. As to this 
the appellate court held that because a 
workman works at a machine which is 
lacking in safety appliances, knowing that 
the safety appliances are wanting, he does 
not necessarily assume the risk incident to 
the work. The jury must further find 
that the plaintiff voluntarily assumed the 
risk. 

“Tt is not to be held as a matter of law 
that operatives must decline to work at 
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machines which may be lacking in some of 
the improvements or safeguards they have 
seen upon other machines, under penalty 
of losing all claims for damages from de- 
fective machinery. It is the employer, not 
the employee, who should be fixed with 
knowledge of defective appliances and held 
liable for injuries resulting from their use. 
It is only where a machine is so grossly or 
clearly defective that the employee must 
know of the extra risk that he is deemed to 
have voluntarily and knowingly assumed 
the risk.” (35 S. E. R., 611.) 


RESPONSIBILITY OF EXPERIENCED 


MAN, 


FLEVATOR 


Willis.S. Watson was employed by John 
P. & Stuart L. Duncan to remove certain 
machinery from the basement of the Dun- 
cans’ premises by means of a freight ele- 
vator which ran from the sidewalk to the 
floor of the basement. This elevator was 
the kind generally in use for such pur- 
poses, and Watson was thoroughly fa- 
miliar with its characteristics and had en- 
gaged in the construction of such ele- 
vators. 

Watson having prepared the machinery 
for removal, placed it upon the platform 
of the elevator and getting thereon, with 
his assistant, started the same, and when it 
had gone about twelve or fourteen feet it 
suddenly tipped, and Watson was thrown 
to the bottom of the shaft and received 
injury. 

Watson brought suit against his em- 
ployers to recover damages for his in- 
juries, and upon the trial in the New York 
Supreme Court in Westchester County his 
complaint was dismissed, from which 
judgment he appealed. 

It appeared in the testimony that the ac- 
cident probably occurred from the failure 
of the chain to wind about the drum situ- 
ated at the bottom of the shaft, which fail- 
ure was produced either by the chain be- 
coming slack or on account of the drum 
being out of plumb, which caused the 
chain to leave the drum upon one side and 
wind about the shaft. It also appeared 
that elevators of this character frequently 
tipped from one of these causes, and that 


it was ordinarily the duty of the operator 
to make observation of the chain and drum 
before using the elevator, which in this 
instance the plaintiff testified he had failed 
to do. 

The Appellate Division held that under 


trial court had 


complaint 


these circumstances the 
properly dismissed the 
thereupon unanimously affirmed the | udg- 
ment with costs. (46 App. Div., 29 


and 





In our account of the 25-ton hyd 
traveling crane designed by Mr 
W. Naylor and installed in the “ na 


shops, we spoke of two other sim! yut 

smaller, cranes which have been 1 in 
a 

the same works for two years. W: ote 

ve 


it ‘ten years, which, if printed, wou 
been correct. 
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Commercial Review. 
New York, Saturday, August 11. 


ENGINES AND OTHER MACHINERY. 


Symptoms of a revival of trade after the 
depression of the early summer have be- 
gun to crop out here and there. The ques- 
tion is whether they are sufficiently num- 
erous to afford any fair characterization 
of the market or whether they are not 
swallowed up by the adverse experiences. 

As regards the engine market in partic- 
ular, no improvement over past conditions 
of demand is noticeable in the greater 
number of offices; but it must be allowed 
that the engine trade has not fallen into 
the depths touched by the iron market, 
and hence has not the occasion for rising 
out of them. The furtherance of manu- 
facturing enterprises, electrical installa- 
tions and the like was not brought to a 
standstill with the iron and steel trade; 
for while the iron market is aptly termed 
a thermometer of business, it is an over- 
sensitive thermometer. Cement mill con- 
struction, for instance, has kept on ener- 
getically. All told, engineering firms have 
suffered little from lack of new work to 
bid upon. It is significant that the prices 
of steam engines have, as a class, held 
their own throughout and are holding it 
still. Boilers have pretty generally 
dropped with a lower cost of material, but 
the cuts on engines are exceptional. 

What has been said of the engine mar- 
ket’s not having suffered in a manner 
comparable with the iron and steel market 
may also be predicated of the local trade 
in machine tools. Some of the Liberty 
street selling houses have escaped the de- 
pression which is known to exist among 
many factors of the tool industry. One of 
them, which handles a miscellaneous line 
of tools, and hence must be open to gen- 
eral market influences, did as large a 
business in July of this year as in July 
last year, and the first ten days of August 
have run even better than the correspond- 
ing period in 1899. This is partly to be 
accounted for, however, on the ground 
that deliveries are so much easier now 
than they were a year ago. With judg- 
ment exercised in keeping stock orders 
placed, almost any machine not of excess- 
ive size can be delivered within a month. 
While this house admits that there has 
been some letting up in sales of new 
tools, second-hand ones are being absorbed 
with avidity. A machine not quite new 
was sold the other day which four parties 
were ready to buy, one of them being as 
far away as Canada. 

An official of one of the Connecticut 
machine tool companies who was in town 
this week stated that trade had shown a 
perceptible recovery in the last few weeks. 
The previous conditions, which prevailed 
during the latter part of spring and early 
summer, he had found exceedingly flat. 

The industrial situation in Cleveland, 
Ohio, has noticeably picked up, after the 
slump brought about by the steel market 
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last spring. This is the report of a busi- 
ness man from that city as repeated in the 
local tool market. 

A manufacturer of upright drills has re- 
cently made a reduction of 5 per cent. in 
price, but another manufacturer of these 
has in the last month made an advance. 
The increase was due to an improvement 
in the tool, but it showed some self-posses- 
sion to be able to’: demand it at this time, 
even on that ground. 

The matter of the purchase of the Pratt 
& Whitney Company by the Niles-Be- 
ment-Pond Company drags along, and 
while there are numerous reports of pro- 
gress, the matter is not yet completed, 
and it would not be safe to assert definite- 
ly that it ever will be, though the pros- 
pects would seem to be strongly that way. 
Next week, August 16, the stockholders of 
the Pratt & Whitney Company will have 
a meeting at Hartford, which was ad- 
journed from one held there July 25, at 
which time the representation of stock was 
not sufficient to carry out satisfactorily 
the proposed reorganization, although it is 
said that there was scarcely any opposi- 
tion to the scheme. 

Machine tool builders will have a chance 
to figure upon tools for the new plant 
which the Ellicott Machine Company, 
Baltimore, Md., is to build upon a site 
which it has purchased at Bush and Sev- 
ern streets, that city. The company in- 
forms us that it is in the market for some 
tools, and we should presume that quite a 
large quantity would be required. The 
Ellicott Machine Company makes power 
transmitting machinery, elevators, cranes 
and hoisting machinery. 

It is reported that the business of the 
B. F. Barnes Company, Rockford, IIL, 
manufacturer of drill presses and other 
tools, has been so good in spite of the 
slump in the iron market that it contem- 
plates building an addition in the near 
future. 

A new steel pulley is about to make its 
appearance in the market. The Fulton 
Pulley Company, Fulton, N. Y., which is 
known as a manufacturer of wood split 
pulleys, has purchased the patents upon a 
sheet steel hollow hub and arm split pul- 
iey. This was formerly controlled by a 
company who got up a circular, with price 
list, and in which it was claimed that the 
pulley was 50 to 100 per cent. lighter than 
any other, but it is said not to have been 
actually placed on the market. The Ful- 
ton Pulley Company seems to be inclined 
to push the device energetically, for it is 
equipping a new machine shop in which to 
manufacture it. The machinery for the 
equipment for this shop has been ordered, 
and some of it has been installed. It will 
probably be a month or six weeks before 
the pulley is generally offered for sale. 

At the New York office of an engine 
building concern whose attention is paid 
chiefly to engines for electric lighting pur- 
poses, some of them running up into large 
units, it is remarked that trade has held 
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on well, and that sales for July this year 
were about as good as those of July, 1899. 
There was some important export work 
included, but we infer that the showing is 
not due to the unusual size of any one 
order. 

J. G. White & Co., of this city, have or- 
dered of the Fulton Iron Works, St. 
Louis, Mo., a 2,250 horse-power cross 
compound engine, to be installed in the 
plant of the Imperial Electric Light, Heat 
and Power Company, St. Louis. They 
have purchased also three 400 horse-power 
Heine boilers, which will be added to six 
boilers already installed there by them. A 
1,500 Westinghouse generator will be fur- 
inshed to be driven by the engine. 

A heavy inquiry, which has improved in 
the last three weeks and is particularly for 
mill work, is noted at the Hooven, Owens 
& Rentschler Company’s local office. Three 
engines, two of which are of 300 and 200 
horse-power respectively, have just been 
sold to the Traders’ Paper Company, Lock- 
port, N. Y., for a new sulphite mill of that 
company. In the paper mill of the con- 
cern named an 800 horse-power engine of 
the same make is being started up. The 
Hooven, Owens & Rentschler Company 
has also just sold to the General Cement 
Company a 350 horse-power engine which, 
be installed in the 
has just 


it is understood, will 
Allentown (Pa.) 
started up two 350 horse-power engines in 
a cement mill of the Warren-Burnham 
Company at Craigsville, W. Va. 

transmitting, elevating 


district, and 


A power and 
conveying machinery equipment for a ce- 
ment mill of 800 to 1,000 barrels daily ca- 
pacity has just been been closed by the 
Webster Manufacturing Company. It is 
for the Elk Rapids Portland Cement Com- 
pany, Elk Rapids, Mich. The Webster 
Company have notices that business in 
general supply lines, such as apparatus of 
the character above noted, has picked up 
very materially in the last week or ten 
days, and is booming. They do not find 
that the gas engine demand has yet shared 
in the revival. 

An evidence of the activity of the ce 
ment industry is found in the fact that two 
new periodicals devoted primarily to that 
line have been started within about a year 
past, one of them having made its appear 
ance a few days ago. 

The Arlington Company, manufacturer 
of pyraline, New York and Arlington, N 
J., has ordered a 350-kilowatt Crocker 
Wheeler generator, to be used for electro 
Irie 


lytic and power purposes; also an 


City engine to drive it 


Consul Berliner writes to the State De 
partment from Teneriffe, Canary Islands 
“The United States consular agent at La 
Palma. Mr. Manuel Yanes, has received 
from the Spanish Government the 
tract to finish the mole at Santa Cruz 


la Palma. This will involve an expend 
ture of 3,000,000 pesetas (at pre ( 
change about $475,000), and when fin 
will make one of the safest and 
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bors in these islands. His contract is for 
400 meters (1,312 feet)—100 meters to be 
100 feet and the balance 50 feet broad. 
He is desirous of getting improved ma- 
chinery from the United States. He needs 
by next January a crane and also one mile 
of rails, with an engine and ten cars for 
loading stone from the quarry. If circu- 
lars and price lists were sent him, no 
doubt it would lead to an order and an 
opening for our machinery in this market. 
All letters should be addressed to Manuel 
Yanes, Santa Cruz de la Palma, Canary 
Islands.” 

Vice-Consul William C. Magelssen 
writes from Beirut, Syria: “Bids are now 
wanted on a roller (steam) weighing 
from 11 to 14 tons and capable of working 
or an incline of 5 per cent. The machine 
shrould be so constructed that the weight 
can be increased or diminished. I under- 
stand a steam roller has recently been pur- 
chased by the municipality from England, 
costing about £380 ($1,849). The nego- 
tiations for this machine were, however, 
completed before the rise in the price of 
iron. The idea is now to purchase a sim- 
ilar machine from the United States and 
test it thoroughly. Future orders may be 
hoped for if it should prove satisfactory. 
Prices should be c. i. f. Beirut, and bids 
should be sent to Messrs. H. Sabbag & 
fils, Beirut, who have agreed to furnish 
the municipality with all necessary in- 
formation regarding American steam roll- 
ers. i 
“Mr. Michel J. Nasser informs me that 
he would be glad to open correspondence 
with manufacturers of petroleum engines 
for irrigation purposes. He desires low- 
est prices on engines of from 1 to 5 horse- 
pawer, with cost of operating the engine 
and amount of oil consumed when run 
twelve hours per day. These engines 
have found quite a market in the neigh- 
boring city of Haifa, but they are all of 
German manufacture. Mr. Michel J. Nas- 
ser is a commission agent of Beirut, Sy- 
ria, and is taking much interest in Amer- 
ican goods.” 

CINCINNATI REPORT. 

Makers of machine tools, lathes, drills, 
and special types generally, are, while still 
optimistic on future trade conditions, im- 
pressed with a very perceptible lull from 
a factory view point. 

Many mills in this section are taking 
the opportunity to clean up and renovate. 
Nearly all the large concerns, while con- 
fessing that business is not up to that of 
the same period of last year, do not fail 
to note the sharp contrast in conditions 
for the better that saw the flight of July 
and the birth of August. This improve- 
ment has kept up, showing a slight in- 
crease during the week past. President 
R. K. vLeBlond, of the R. K. LeBlond 
Machine Tool Company, reports that es- 
tablishment running full time, with prac- 
tically an undiminished complement of 
help so far. 

Superintendent William Cooper, of the 
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Bullock Electric Manufacturing Company, 
reports that concern very busy, with or- 
ders about six months ahead and running 
two shifts, the work ahead being such as 
tu permit of no reduction in running time 
or help during the interim between now 
and winter. This is mainly for power 
equipment, which is distributed about 
evenly between domestic and foreign de- 
mand. According to Superintendent 
Cooper, the call for power distribution 
equipments for local transmission princi- 
pally is on the increase. The company has 
built a number of large generators for 
foreign companies operating street car 
franchises in large cities. Vice-President 
Joseph Neave, who is in Europe looking 
about in prominent trade marts, is not ex- 
pected to return before the middle of Sep- 
tember. Mr. F. H. Brown, of Brown & 
Zortman Machinery Company, of Pitts- 
burgh, handling metal working machin- 
ery and machinists’ supplies, has been in 
the city several days calling on large ma- 
chine tool, lathe and drill concerns. Mr. 
Brown’s company handles the product of 
a half-dozen Cincinnati companies. Mr. 
Brown feels there has been a distinct 
improvement within the past two weeks, 
and that special types of machinery have 
the call. 
CHICAGO MACHINERY MARKET. 

Some machine shops are closing down, 
others are starting up after a shutdown 
of several weeks. The disposition has been 
general for an overhauling of machinery, 
after the severe duty of the past eighteen 
months. The representative of one large 
Eastern tool builder says the men at their 
shops have gone on their two weeks’ sum- 
mer vacation to the seashore, and that dur- 
ing this absence the foremen in the various 
departments are thoroughly going over 
the shops and making whatever repairs 
are necessary to keep the machinery from 
breaking down during the next twelve 
months, the foremen being held respon- 
sible for this preventive action. A number 
of shops at Chicago are idle for repairs, 
two weeks being the usual period of rest. 
To the lull which this partial idleness 
gives to the machine shop supply trade, 
there has been added this past week the 
influence of excessive and continued hot 
weather, the thermometer climbing up to 
g2 degrees or over each day during the 
week. This has caused some suspension 
of activity among the shops. 

A few sellers of supplies note a con- 
tinuance of steady buying, but the major- 
ity say trade is down in the usual dimin- 
utive currents of an ordinary August. 
Jobbers are not buying above immediate 
requirements in iron and steel products, 
being influenced by the declining markets 
for the crude material. In brass and 
copper goods, however, there is a better 
feeling. Intermediate buyers have been 
holding off in the hope that the recent 
strength of the market was but temporary, 
and that declining prices would be 
reached, but the steadiness of prices is 
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finally bringing about a better buying 
movement. The general quietude is ac- 
cepted as the natural condition at this 
season, and confidence is widespread that 
the foundations of trade are all right and 
that improvement is only a matter of a 
little time. There seems little doubt that 
business appears slower than it actually is, 
for comparisons are made with a period 
of remarkable activity. 

Among orders recently taken by C. H. 
Besley & Co. were three complete machine 
shop outfits for India. Mr. Besly says 
that a 24-inch lathe which he shipped 
some time ago to Bombay has attracted 
much attention in that land of increasing 
cotton mills. He was informed that me- 
chanics had made pilgrimages of a hun- 
dred miles or more to see the lathe, which 
in America would be considered of very 
ordinary size. The bicycle trade in India 
is also said to be improving. 

The Machinists’ Supply Company re- 
ports a business fully up to the propor- 
tions of last summer, which were those of 
the largest sales in its history. And, gen- 
erally speaking, there are various 
dences of a very fair state of trade during 
these dull days of August. 


evi- 





Quotations. 


New York, Monday, Aug. 13, 1900. 
The iron market is encouraging. Buy- 


ing is more free and from substantial con- 





sumers. Steel men also report a_ better 
demand. 
Iron—American Pig, tidewater deliv- 
ery :— 
Pennsylvania Irons: 
moO. t % foundty......... $16 50 (@$17 00 
Wo. 2X foundry......... 15 50 @ 16 00 
are 15 00 @) 15 50 
Alabama Irons: 
No. 1 foundry, or soft.... 17 25 @ 18 25 
No. 2 foundry, or soft.... 16 25 @ 17 25 
OO, 4 SOUMEET. 665 cc 0sse 15 25 @ 16 25 
Foundry forge .......... 14 25 @ 15 25 
Bar Iron—Base sizes—The price on 


dock is 1.25 @ 1.35c. for refined brands, 
and about 1.70 @ 1.90c. for same from 
store. 

Tool Steel—Base sizes—Good standard 
quality, 7 @ 8c.; extra grades, 10 @ 14¢.; 
special grades, 16c. and upward. 





Machinery Steel — Base sizes — From 
store, 1.75 @ 1.80c. 

Cold Rolled Steel Shafting—Base sizes 
—From store, 3c. 

Copper—Lake Superior ingot, 1654 @ 
1634¢. ; electrolytic, 1614 @ 165c. ; casting, 
163% @ 16%c. 

Pig Tin—31% @ 32c. for 5 and 10-ton 
lots, f. o. b. 

Lead—For wholesale lots, 4%4c., with 
02% @ .os5c. extra for carloads, ‘New 


York. 
Spelter—Prime Western, 4.20 @ 425» 
New York delivery. 
Antimony — Cookson’s, 
Hallett’s, 9'4c.; United 
give. 


104 
States, 9 @ 
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The Taylor-White Process of 
Treating Steel. 


As noted in our last week’s issue, an ex- 
hibition of the properties of lathe tools 
treated by the Taylor-White process was 
made before representatives of the tech- 
nical press at Bethlehem, Pa., Tuesday, 














TURNING 


TOOL 
MINUTE. UPPER 
TOOL OF TAYLOR-WHITE TREATED STEEL 
AFTER 15 MINUTES WORK. LOWER TOOI 
OF MUSHET STEEL AFTER 34 MINUTE’S 


EFFECT ON 
I5 FEET PER 


FIG. I. TOOLS OF 


STEEL AT 


WORK. 
July 31. The time required to make the 
necessary photographs and half-tone en 
gravings which are necessary to give our 
readers an adequate idea of the tests made 
it impossible for us to present the matter 
properly in our last week’s issue. It is 
proper to add, also, that on asking for 
these photographs to be made of the tools 
tested it transpired that they had already 
been sent to the tool room and reground 
Mr. Taylor, however, immediately ordered 
the tests repeated, and it is this second 
series of tests to which this article relates, 
and not the series for which the invitation 
was issued—a fact which will explain why 
our own and others’ accounts of the tests 
do not in all respects agree. This second 
series of tests was made under more favor- 
able conditions, as regards the absence of 
a crowd of spectators, and hence is, in 
some respects, more strictly comparable 
and satisfactory than the first set. 

The tests were made upon a Bement, 
Miles & Co.’s lathe of, we judged, about 
60 inches swing, which has been especially 
set apart for tests and exhibitions. 
In order to obtain finer graduations of 
speeds than is possible with cone pulleys, a 
pair of Evans friction cones had been in- 
troduced between the electric motor and 
the countershaft cone pulley. 
cf this combination a range of speeds from 
2 to 300 revolutions per minute, and by 


such 


$y means 


the most minute subdivisions, can be had, 
as well as the same speed on pieces of 
Varying diameters. 

Three pieces of stock were employed, 
the speeds varying widely but being in all 


Cases those at which it was known the 


treated tools would endure in the stock 
being cut 


These tools were then put in 
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the lathe and adjusted for a cut of 3-16 
inch depth by 1-16 inch feed. After a 
run of fifteen, or in one case twenty, min- 
utes, the tool was removed and a similar 
tool of Mushet steel was substituted. The 
speed and other conditions being un- 
changed, the Mushet tool was kept at work 
until it showed evident symptoms of dis- 
tress, when it was withdrawn and the time 
noted. 

The three pieces of stock operated upon 
were: 1. A piece of tool steel of 105 points 
carbon, and said to be unusually hard, di- 
ameter 6 11-16 inches. 2. A piece of cast 
iron of 1114 inches diameter. 3. A piece 
of commercial soft machinery steel, 143% 
inches diameter. Following are the lead- 
ing data for the three materials: 


Depth of Cut. 


Material Operated Upon. Feed. 
Tool Steel . Mai Serene! vs Ps 
“é ae 1 3 
7 ‘ie ee ee {6 rs 
Casttom . ws es ts is 
“é sé 1 3 
é oe . 1é 16 
Machinery Steel . . byes ” os 
sé ‘6 1 ; 











EFFECT 


ON TOOLS OF CASI 


UPPER 


FIG, 2. TURNING 
IRON AT 50 FEET PER MINUTE. 
TOOL OF TAYLOR-WHITE TREATED 
AFTER 20 MINUTES’ WORK. LOWER 
OF MUSHET STEEL AFTER 134 
WORK. 


STEEI 
TOO! 


MINUTES’ 


In the illustrations we 


show all of the above tools employed in 


accompanying 
the above tests. The point of view chosen 
is not such as to bring out adequately the 
destruction of the Mushet tools except in 
Fig. 3. 
in amount in the other tools, it 


While the scour was not so great 
was just 
as distinct, and the tools had as plainly 
broken down as had the one so clearly 


shown in Fig. 3. 


In the accompanying illustrations we 
show all of the tools employed in the abov« 
tests. They speak for themselves, so far 


as their condition at the close of the tests 
is concerned. 

The most spectacular feature of the ex 
hibition was, of course, the last piece of 
such a perform 
the 


machinery steel. To see 


ance was indeed startling. Toward 
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close of the run the tool showed in the 
shade a distinct red heat. Mr. Taylor, 
however, considered the work on the piece 
of tool steel as the most remarkable, owing 
to its extreme hardness. Mushet steel, he 
said, would endure in it as long as the 
Taylor-White if the speed were made 4 
feet for the former against 15 feet for the 
latter. The speed for the cast iron will be 
seen to be lower than would be expected 
when compared with the machinery steel, 
but it is found that as regards the prac 
ticable cutting stands 
alongside of fairly high steel, though it is 
much this than 


speed cast iron 


more erratic in respect 
steel. 


It is not to be inferred that the cutting 


speeds given for the various materials are 

3 S ° g Bey =) Ff 

BA 8B SES OCS 

” . oo ese om 
rT) on ° te, 

bh a =o A eal Steel of Tool. 

& ~~ a of - 6. ras 

28s/ ss 838 ss 

as ~v 2 oe aS 

UO _ - ~ 
15 15 s 6}1| Taylor-White. 
15 34 4 6}) Mushet. 

“ om ae 

50 = 20 14% 11% Taylor-White. 
50 134 2% 11%! Mushet. : 
150 15 32 14% ‘Taylor-White. 
150 % % 143% Mushet. 


practicable under all conditions. The depth 
of cut and the feed have an important in 
materially 


and if either 


greater than in the test runs the speed 


fluence, were 
would have to be correspondingly reduced 
On the other 
tions of cut and feed, and with a liberal 


hand, under similar condi 
use of water, the speeds may be increased 
above those practicable without water by 
from 35 to 40 per cent. It will be under 
stood that the tests here reported were all 
made without water. In point of fact, the 
extreme speed of this lathe is not often 
seen about the works, owing partly to the 
fact that the great bulk of the forgings 
turned out are of much harder steel than 
the grade here experimented with, and 
partly to the further fact that deeper cuts 


This test 


usual 


and faster feeds are may 
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be considered as showing about the limit 
of speed with soft steel and comparatively 
light cuts. 

The development of this process of 
treatment grew out of the necessity for 
increased output in the machine shop. The 
capacity of the forge was far in excess of 
that of the shop, leading to a large ac- 
cumulation of forgings awaiting their 
turn. Nearly all the forgings supplied by 
the Bethlehem Steel Company are rough 
turned by them, and deliveries were being 
delayed by the lack of capacity in the shop. 
A material enlargement of the shop, in- 
volving the expenditure of a million of 
dollars, or thereabouts, was in contempla- 
tion, when Mr. Taylor turned his attention 
to the investigation of the tool steels em- 
ployed. Of these there was a great vari- 
ety, and systematic tests were instituted 
to determine their comparative merits. 
It was found that by a special treatment 
all of the air-hardening steels could be 
more or less improved, but in order to ob- 
tain the maximum of uniformity and effi- 
ciency a special composition is required. 
It will, therefore be seen that the new ele- 
ment introduced is not so much a new 
steel, but a new treatment of existing 
steels. The nature of this treatment is not 
yet disclosed. 

The effect of the treatment on the out- 
put of the works has been remarkable. 
Unknown to Mr. Taylor, records of the 
output of chips per tool were instituted 
before the adoption of the new tools and 
continued after their adoption. Under the 
conditions prevailing—chiefly the rough 
turning of forgings without much finish- 
ing or fitting—it will be seen that the out- 
put of chips is a good indication of the 
amount of work done. The accompany- 
ing table gives an abstract of this record 
up to January of the present year: 
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the steel which is brought about by the 
new, treatment, it appears to be simply the 
raising of the temperature at which it be- 
gins to lose its temper. With ordinary 
steel this temperature is about 500 de- 
grees Fahrenheit, whereas with the treated 
steel it is about 1100 degrees. The latter 
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stepped cone pulleys to regulate the speed 
it is not always possible to get the exact 
speed to produce these colors in the chips 
It is, however, expected in all cases that 
the chips will show some color. Where 
water is used the chips show no color, but 
it is then only necessary to turn off the 
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iA”, 








FIG. 48. VERTICAL SPINDLE MILLER SHOWN AT PARIS BY SMITH & COVENTRY. 


temperature corresponds to that of dull 
redness, and in the test run on the piece 
of machinery steel the tool became, in fact, 
distinctly red hot. At this temperature of 
the tool the appearance of the work was 
distinctly better than that of the usual 
roughing cut. The surface was not, of 


Gain in % | Gain in % 





Average. Oct. 25, ’98. May11,’99. Jan.15,’00. Cut of 3d Cut of 3d 

Over 2d. Over rst. 

Cutting Speed ae eae o 12” a1’ 9 a 16% 183% 
US ae ek ee we | 23” .278/ 30” 8% | 3% 
Feed ew ee ee eee .o7” .0657” .087” 32% 24% 
Pounds of Metal removed per hour . | 31.18 81.52 137.3 68% | 340% 


POUNDAGE OF CHIPS PER TOOL AT THE BETHLEHEM STEEL WORKS BEFORE AND AFTER THE 
INTRODUCTION OF THE TAYLOR-WHITE PROCESS. 


The effect of this great increase has 
been to reverse the former conditions. 
Whereas prior to the introduction of the 
new process the capacity of the forge was 
far in excess of that of the machine shop, 
the machine shop now leads the forge, 
and the latter is being pushed to its utmost 
to keep the former supplied with material. 
Another effect is seen in the increased 
speed of the line shafts. Formerly these 
ran at 90 revolutions per minute, but to 
obtain the full benefit of the new process 
it has been found necessary to increase 
this to the unusual figure for a machine 
shop of 250 per minute. The countershaft 
speeds are also being rearranged, though 
this is not yet completed. 

Regarding the nature of the change in 


course, a finished surface, but it was a 
clean-cut surface, with none of the torn 
appearance characteristic of the usual 
roughing cut. 

The chips themselves left the tools at a 
temperature which drew them to beautiful 
blues and purples, and this coloring of the 
chips is the practical shop test of the cor- 
rect speed of the work. Without water 
the color of the chips, whether the work 
is completed or in progress, tells the fore- 
man whether or no the work has been 
done at the proper speed. In the case of 
the experimental lathe the Evans cone 
enabled the exact speeds to be obtained in 
all cases, and, as stated, the chips were all 
drawn to blue and purple, but in the case 
of other tools, having only the usual 


water for a moment to bring out the colors 
and show if the speed is correct. 

It is interesting to note that the tools 
themselves are not especially hard. Com- 
parison of these tools with Mushet tools 
by the file showed the latter to be dis 
tinctly the harder of the two. It should 
also be said that, unlike Mushet and other 
self-hardening steels, this steel is adapted 
to the making of milling cutters and other 
tools requiring machine work to be done 
upon them. Tools of this character were 
shown, and one of them, which is used in 
considerable numbers, was of a form 
which would be quite apt to crack in 
hardening, but it was stated that no diffi 
culty is experienced in this respect, and 
the steel is believed to be less difficult to 
handle in this respect than is ordinary 
steel. The treatment is not a suriace 
treatment, but is known to extend to the 


center of a 4-inch bar. The tools from it 
are easily forged—at least as easily 4s 
those from common steel, and much more 
easily than those from Mushet steel. The 


treatment is, however, applicable 
Mushet steel, and improves it, though | 
a much less degree than it does the +; 
steel. 

It is stated that the development his 
process has involved the cutting up 1"! 
chips of over 200 tons of steel forgings. 
with an expenditure for material and 


of over $100,000. 
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The Paris Exposition—IX. 
EDITORIAL CORRESPONDENCE. 

AN ENGLISH VERTICAL SPINDLE MILLER. 

\ milling machine of a type which is 
used in British workshops much more 
than in our own is exhibited by the firm of 
Smith & Coventry, of Manchester, and is 
shown by Fig. 48. Vertical milling ma- 
chines of various kinds are proportion- 
ately more used on the continent and in 
Great Britain than they are in American 
machine shops, and they do work on them 
which we would think ought to be milled 
with horizontal-spindle machines, or at 
least could be milled to better advantage 
that way. For instance, I have seen con- 
necting rods for locomotives standing up 
on edge, so to speak, to have their sides 
milled with a spiral cutter used in a ver- 
tical-spindle machine of the planer type, 
the nature of the work being such that the 
arbor could not be supported below the 
cutter; although this is usually done 
where the nature of the cut will permit it. 
The machines I saw doing this were ex- 
tremely heavy and substantial ones, and 
were doing good work; although that they 
were doing it surprised me, considering 
the fact that cutters unsupported except 
by the main bearings of the machine were 
taking cuts over surfaces in some cases as 
much as 6 or 7 inches wide upon a piece 
of work standing up on edge and simply 
clamped to the platen by ordinary clamps. 
It is very certain that such cuts as are 
taken from connecting rods at the Bald- 
win Locomotive Works could not be taken 
in that way. The machine shown, how- 
ever, is for a different class of work, and 
in the Exposition has upon its platen a 
sample of the work it is especially de- 
signed for—the crank of an engine, the 
edge of which has been nicely milled by 
the man in charge of the exhibit and left 
upon the platen. 

It will be noticed that the variations of 
feed are obtained by means of Sellers 
friction disks, and as so many of our 
American tool builders have tried these 
disks for the feed motions of various tools 
and have given them up because they 
seemed not to give a sufficiently strong 
drive, I asked Mr. Coventry what their 
experience w'th them had been on this 
machine, where, surely, if anywhere, a 
strong feed motion is required. He un- 
qualifiedly endorsed them, and said he was 
convinced that where these disks had 
failed for want of power, it was simply 
because they were not speeded up fast 
enough to do the work required of them; 
which exactly agrees with my own notion 
of them. For this machine there is of 
course a special reason why there must be 
4 great range of feeds provided, because 
there are not only the variations of spindle 
speeds to be provided for (which, in the 
absence of other reasons for changing, 
require the feed rate to be maintained 
nearly uniform per unit of time, and of 
course correspondingly altered per revolu- 
tion of spindle), but there is also the dif- 
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ference in the diameter of the work on 
which circular cuts may have to be taken, 
and which with a constant feed rate would 
of course make the actual feed of the cut 
proportioned to the diameter of the work. 
The range of feed for this machine is 
stated to be from .005 to .10 inch per rota- 
tion of spindle, which I suppose refers to 
the straight feeds, although of course the 
same range applies to the circular feed as 














toward and from the column is then re- 
leased, so that it can be moved freely end- 
wise, and the weighted lever seen at the 
back, which is attached to this screw, pulls 
the platen inward until the template con- 
tacts with the roller and holds it there; 
the radial adjustment of the roll then pro 
viding for setting the cut and for the 
variations of cutter diameter. 

The lower bearing of the spindle, which 














FIG. 49. 


well, modified by the circumstance already 
referred to. 

The machine is arranged so that it ts 
especially well adapted to milling cams 
and other pieces of irregular outline, and 
this is provided for by a copying roller, 
which is supported at the end of an arm 
as shown and can be adjusted to contact 
with the edge of for 
the purpose, and which is placed on the 
platen below the work to be milled. The 
which moves the platen 


a template made 


traversing screw 


SWISS BEVEL GEAR PLANING MACHINE 


SHOWN 


is conical, is moved vertically with thi 
spindle, so that the latter is equally rigid 
in all positions, and the bearing of th 
bevel gear at the top 1 also conical. Ir 
this machine, which weighs 105 [nglisl 
hundredweights, 11,760 pounds, 
pindle is 4 inches diameter ; distance fr 
frame to center of mill, 26 inch I 
platen traverse is 33 inche longi 


and 36 inches transve1 
This firm also exhil 


the 








most origina 
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gear planing machine shown in the exhi- 
bition; but I am unable at this time to ob- 
tain the material necessary for publishing 
an account of it. In the meantime there 
are two machines of Swiss make that are 
worth looking at. 
TWO SWISS BEVEL-GEAR PLANING MACHINES. 
Two bevel-gear cutting machines are 
shown by the Maschinenfabrik Oerlikon, 
of Oerlikon (near Zurich), Switzerland, 
which, while they are not so startlingly 
new in principle as some others that are 
exhibited, are yet very interesting for the 
ingenious and very creditable manner in 
which their design has been worked out. 
The smallest of these machines, which is 
designed for wheels up to 200m/m (7% 
inches) diameter, with teeth 50 m/m (2 
inches) long, and for pairs of gears hav- 
ing a ratio of 1 to 6, is shown in Figs. 49 
and 50. The only automatic functions it 
possesses are the feed and the release of 
the same, it being necessary to run the 


Fig. 50 


tool back, index the blank and set a new 
cut each time by hand. The photograph 
gives a good idea of the general appear- 
ance of the machine, and by reference to 
the drawings it will be seen that the blank 
to be cut is held upon an arbor supported 
in a head which can be set at any required 
angle upon a large plate which is given 
the slight circular motion required for 
the feed by means of a worm. The in- 
dexing for the teeth of the blank is done 
by integral movements of a crank handle, 
change gears being supplied to give the 
correct indexing. The work arbor passes 
through a sleeve, which also is adapted 
to rotate within the head, and is made to 
do so as the planing of the side of a tooth 
proceeds by means of the tooth template 
seen attached to the end of the slotted arc, 
this arc being attached to the sleeve and 
counterweighted so as to keep the tem- 
plate at all times in contact with the 
guide point. The template is, of course, 
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so located that it is the same as thoug! 
it were a section of the tooth being 
planed, but carried out to a larger dian 
eter of the wheel. 

The cutting tool is given its recipro: 
ing motion by means of the Scotch yok« 
seen in the plan view, the crank pin being 
upon a disk which is driven from the 
pulley by means of worm gearing 
block which holds the tool is adjus 
radially upon the slide to suit the 
wheel being cut, and there is also: a 
movement at right angles to this f 
justing the tool to its proper p 
The feed motion is taken from th: 
slide and the automatic release of thy 
is provided for by omitting somé 
teeth in the ratchet wheel, so that 
this part of the wheel reaches tl 
there can be no further feeding 

The second machine, which is d¢ 
for wheels up to 500m/m (19% 
diameter, with teeth 200m/m (77 
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ng, and for pairs of gears having a ratio 

1 to 6, employs the same principle as the 
maller machine, 7. e., it uses the template 
from which the tooth shape is copied, but 
this machine uses two tools, which cut 
simultaneously on opposite sides of the 
same tooth, the tools always moving in 
opposite directions; that is to say, when 
one tool is beginning its cut at the inner 
end of a tooth the other tool is beginning 
its cut at the outer end of the same tooth, 
but on the opposite of it. The indexing 
and the setting for each new cut are per- 
formed by hand, the same as in the case 
of the other machine. There is a base A, 
having a curved seat for a saddle, that 
carries the threaded work arbor, this 
curved seat being an arc of a circle having 
its center at B. The blank is adjusted on 
the arbor and the saddle is adjusted upon 
the curved seat of the frame of the ma- 
chine so that the apex of the pitch cone 
of the wheel to be cut is at B, a straight- 
edge or gage being applied to a groove 
provided for that purpose in the surface 
(a) of the machine and to the upper sur- 
face of the blank. The outer end of the 
arbor is supported by the yoke, which has 
trunnions supported at the point B, and 
about this same central point B turns the 
upper portion of the mechanism which sup- 
ports the tool slides and other parts which 
transmit motion to them. The piece C in the 
side view of the machine, Fig. 52, is one 
tool slide, and behind it is a similar one, 
as shown in the end view, Fig. 53, and 
also in the photograph. These two slides 
are each pivoted so that they may swing 
about a center common to both and ver- 
tically over the center B. They are free 
to turn about this center, and their inner 
ends have counterweights attached to 
them in such a manner that the two slides 
always tend to approach each other, but 
they are allowed to do this only as deter- 
mined by the form of the template, which 
is placed at the point b. 

Within the two mentioned 
there are rams, which have attached racks, 
and both these racks are engaged by the 
same pinion, which latter is on a vertical 


tool slides 


shaft passing downward and concentric 
with the vertical center line D, this shaft 
having at its upper extremity another 
Pinion, by which it is driven by the teeth 
of a sector, which sector is oscillated by 
a crank on the face of a worm gear, which 
crank works in a slot formed in the sector 
and thus gives a quick-return motion to 
the tools. From one of the rams the feed 
motion is derived in the manner clearly 
indicated by the photograph, and there is 
an automatic release for this which oper- 
ates to prevent the pawl from engaging 
when the cut has gone to the desired 
depth. Where teeth are to be planed 
from the solid a tool holder is provided 
for one of the rams, which brings the tool 
over the center of the blank, this being, I 
believe, shown lying on the floor, together 
with the other appurtenances required for 
Operating the machine. 


The machine is 
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exceptionally neat and pleasing in appear- 
ance, and it is surely not too much to say 
that the man who designed it evidently 
knows something about the business. 





F. J. M. 
A Drafting Room System for Small 
Shops. 
BY C, F. BLAKE, 


The several articles appearing in these 
columns of late descriptive of drafting- 
room methods in large shops have been 
very interesting. It 
ever, that some readers may be interested, 


occurs to me, how- 
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hence our system must of necessity be a 
time-saver. 

The work of a drafting room may be 
divided into four heads: First, making the 
drawings; second, filing and indexing the 
drawings; third, keeping the records of 
the equipment, etc., of each machine made ; 
fourth, attending to the wants of the shops 
keeping blueprints in repair, and correc 
tions and changes thereon up to date. 

On the first of these heads there is much 
to be said, but it is not within the scope of 
present writing. Under the second head 
the consideration of greatest importance 
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like myself, in how it is done in smaller 
places—places where there are no twenty 
or thirty draftsmen, and where simplicity 
is of the greatest importance 

We have here a shop employing about 


350 hands, and a drafting-room force of 


three men. The chief draftsman is ex 
pected to do a share of the drafting, as 
well as to keep records, file drawing 
write shop orders, etc.—in fact, the usual 
routine of the drafting-room work. In 


these busy times the small drafting force 


find themselves worked to their limit: 


SWISS BEVEL GEAR PLANING 


MACHINE SHOWN AT PARIS 
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obtained. Then the work of replacing 
them! Tags attached to tracings by 
strings, require several tags to be picked 
up and read before the right one is found; 
they tear loose from the tracings, and are 
a nuisance in the blueprint frame. Our 
drawings are kept in a vault lined with 
shelves about 3 inches apart, each shelf 
being divided into twenty-six pigeon holes, 
about 14% inches wide. Each shelf is num- 
bered, and each pigeon hole on a shelf is 
given a letter of the alphabet. Thus we 
have drawings 10A, 40W, 33X, etc. After 
having determined from an index which 
drawing is wanted, that particular one is 
at once picked out and again returned to 
place, without disturbing or handling any 
other drawing. The tracings are simply 
rolled up and placed in their respective 
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the drawings for any particular part of 
any machine, which is special to that ma- 
chine only, and is not a standard thing. 

The first is met by a book, with a page 
for each shelf, whereon, opposite the 
proper letter, is a description of each draw- 
ing, its general contents and thé machine 
of which it is a part. 

The second is provided for by a card 
index, a portion of a drawer being given 
to each standard machine manufactured, 
and each separate part or detail of that 
machine is indexed upon a card by itself, 
giving the drawing number (shelf and 
pigeon hole) whereon the part is to be 
found detailed. Often a part is given sev- 
eral cards; thus a countershaft would be 
upon a card under “S” for shafts, also 
upon card under “C” for countershaft. 
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tern lists enable a draftsman to find quic! 
ly the drawing upon which is the detail of 
any casting that may be asked for by its 
pattern number. 

The third duty of the drafting room, 
that of keeping records of machines, is ac 
complished as follows: For each machine 
there is a shop order given each foreman 
for the work which is to be done in his 
shop, and a duplicate of each of these or- 
ders is sent to the drafting room. These 
duplicates are bound together and placed 
in a case of pigeon holes made for th: 
purpose, and the pigeon hole numbered 
with the shop number of the machine. 
These orders stay in the case for ready 
reference until the machine is shipped, 
when they are taken out and permanently 
filed in index files. Any slight changes 
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Fig. 53 


A SWISS DOUBLE-TOOL BEVEL GEAR PLANING MACHINE SHOWN AT PARIS. 


pigeon holes, no cardboard rolls, elastic 
boards or other fasteners being used. 

As fast as drawings become obsolete 
they are removed from the shelves and 
filed away in cardboard rolls, leaving room 
on the shelves for new drawings, and 
keeping the shelf drawings always up tc 
date. The obsolete drawings in cardboard 
rolls are referred to only for occasional 
repair orders—the more occasional the bet- 
ter the shop. 

In regard to indexing, it must be pos- 
sible to tell by the index three things: 
First, in a general way, what is on a trac- 
ing without taking it out; second, to find 
at once the drawing upon which appears 
the detail of any particular part of any 
standard machine; third, to find at once 


The third is provided for by a book in 
which, opposite its proper shop number, is 
entered the name and style of each ma- 
chine, together with any features of equip- 
ment or design not standard for that style 
of machine, and the drawing number and 
contents of any drawings made especially 
for that machine. Patterns are numbered 
consecutively, each type of machine manu- 
factured having its own series, designated 
by letter, and the pattern lists give the 
name of the pattern and the drawing num- 
ber of the detail thereof. Thus 

R D 176 valve 33T 
means that the valve on the rock drill is 
detailed in a drawing to be found on shelf 
33 in pigeon hole T, and that the pattern 
number of the valve is R D 176. The pat- 





Over a staridard machine made in a ! 
chine during construction, which w 
affect the proper fit of a duplicate part 
be sent in case of repair, is noted in tl 
lists before permanent filing, so that eac! 
list, as finally filed, tells the complete s! 
of that machine, and is to be consulted 
case of repair orders. 

The blueprint department is run b; 
chief draftsman, and is the servant « 
shop in all particulars. The bluepri: 
makes prints at the order of the 
draftsman and the prints are mou 
upon boards and taken to the shops 
boy, under the chief’s direction. This 
is constantly employed in keeping 
prints in repair, replacing those worn 
and making corrections, additions, et: 
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prints and orders in the shops as directed 
by the chief draftsman. In addition to the 
blueprints mounted on boards, each fore- 
man has a portfolio, bound in oil cloth, of 
each standard machine manufactured. 
These portfolios contain blueprints, made 
on cloth, of such drawings as the foreman 
needs for his part of the work on the ma- 
chine. 

There is in the drafting room a large 
board, laid off to correspond with the 
vault, having a row of pegs for each shelf 
in the vault, and twenty-six pegs in each 
row, each peg bearing the letter of a cor- 
responding pigeon hole on a shelf in the 
vault. Thus each drawing in the vault 
has its peg upon the board. Each time a 
blueprint is ordered into the shop, a card- 
board check is hung upon the proper peg 
on the board. Thus at any time the num- 
ber of checks upon a peg shows the num- 
ber of prints of the corresponding tracing 
in the shop. 

The system is simple, direct and easily 
learned by a new man. One man attends 
to the whole thing and still finds time tc 
help with the drafting. 





The Judge’s Apprenticeship — Ex- 
perience as a Blacksmith’s Helper. 


BY S. A. BETTER. 
Kerr Bros. made a good many sheave 
wheels for wire rope transmission. The 
rims were filled with rubber cut in dove- 
tail shape from scraps of belting and 
driven into the dovetail groove. The 
sheaves were then bored and a half-round 
groove turned in the rubber for receiving 
the rope, using a rig at the footstock end 
of the 30-inch lathe. This rig had two 
pillow blocks, one on a wooden pedestal 
bolted at the end of the lathe, bringing the 
box to the hight of the centers, and the 
other bolted at the same hight to a mov- 
able post keyed to a girder at the top and 
to the floor below. Two hollow trunnions 
were bolted, one on each side of the sheave 
hub, and a boring bar put through the cen- 
tral holes in the trunnions and the cored 
hole in the sheave hub. The sheave, with 
its trunnions, was then set into the pillow 
blocks and spun around and chalked and 
tapped with the sledge until it ran true. 
Then the trunnion bolts were tightened 
firmly and the hole was bored with the 
boring bar. The bar was connected by a 
universal joint with a long rod whose 
squared end slid in a yoke bolted to the 
face plate. This rod, running in a box 
bolted to the slide rest and having a set- 
collar on either side of the box, was fed 
by the carriage feed. The 
Prevented from turning by a bar put 
through between the arms. For turning 
the rope groove this bar was removed, and 
a tool long enough to strike an arm of the 
trunnion yoke was put in the slot of the 
boring bar, which thus gave the sheave 
rotation. A portable slide rest set on a 
heavy stand held the cutting tool. The 
flywheel for the 10x24-inch engine was 


sheave was 
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bored with this rig, and the rim, which 
was very true for a rough casting, was left 
rough and balanced by drilling a row of 
14-inch holes in the heavy side. 

K. Bros. didn’t keep a surface plate, and 
Judge was surprised to note that when 
Billfinger scraped the slide valve and its 
seat he took no pains to make the scraper 
marks regular, and although the valve was 
made steam-tight it didn’t show any such 
surface as the plates in the “Complete 
Practical Machinist.” He has since learned 
that the beautifully regular scraper marks 
found on machine tools are not necessarily 
indications of a perfect surface and fit. The 
engine was finally finished and erected, 
and when Judge, on an off day, visited it 
he found it running very smoothly and 
using apparently less steam than the 5x 
18-inch engine with wooden frame, 
wooden connecting rod, wooden crank 
boxes and other mediaeval features, which 
it had displaced. Still, when he reflected 
on the Buckeye and Corliss and other en- 
gines with which he was more or less fa- 
miliar, he thought, and not without some 
reason, that K. Bros. were hardly at the 
front rank yet as engine builders. After 
the engine was finished, William Fatigue 
and Billfinger were laid off, and Judge, 
with an eye to business, gathered the files 
and chisels they had used, and marking 
them with a stamp which he filed out of a 
broken tap, he put them in the drawer 
3illfinger had made and used a concealed 
latch for it. The possession of these tools 
and a hammer and monkey wrench, added 
to a 12-inch B. & S. scale and two or three 
pairs of calipers, elevated Judge’s self- 
respect materially. 

In the second year of his apprenticeship, 
for which no papers had been signed, he 
supposed his wages were still $1 a day, 
not having been told that he was to receive 
$1.25 the second year and $1.50 the third. 
The usual Saturday $5 was apportioned as 
follows: Board and washing, $3; buggy 
ride with a young lady and a livery horse, 
$1.50; all other expenses, 50 cents. After 
two years with K. Bros., his father wrote 
him that he had a job for him at $2 a day 
at Argentopolis, the new mining camp; so 
Judge was paid up in full, for the first 
time in two years, and he packed up and 
migrated to the “‘wild and woolly West.” 

Arrived on the spot, his father said he’d 
have to wait a few days, until the Excel 
Iron Works received machine 
tools, when they would be ready for him. 
Their machine and smith shops occupied 
part of a planing mill, and their plant 
comprised two lathes, a planer, drill press 
and bolt cutter and a small forge, with 
hand bellows. After Judge had spent sev- 
eral days looking at machinery at the 
various mines he began to be tired of his 
vacation. Visiting the Excel shop daily, 


some new 


he learned gradually that the new machine 
tools had not been ordered yet, and might 
not be ordered perhaps for years. 
Observing that the blacksmith’s helper 
was one of the proprietors, who, although 
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an all round athlete, couldn’t strike a 
square sledge blow to save his life, Judge 
applied for a job as helper and got it. His 
experience gained at K. Bros.’ smith shop 
helped him here. The smith shop was 
about 10x15 feet, and had a small door, a 
stovepipe hole and the cracks in the walls, 
without battens, for the smoke to leak 
through. When a fresh fire was made, 
the whole mill was filled with smoke. 
Here the Judge had the pleasure of blow- 
ing a good big fire with his nose almost 
in it, and striking for the smith to upset 
heads 4 inches diameter and 4 inches long 
on 2%-inch octagon tool steel. After a 
few months a power fan displaced the 
hand bellows and a stack was placed over 
the fire, improving the conditions materi- 
ally. Meanwhile Judge did most of the 
bolt cutting and drilling, and on rare oc- 
casions a job of lathe work. But there 
seemed to be a strain somewhere in his 
relations with the management. The slow 
methods of feeding and speeding drills 
and lathe work, and other slow methods 
of moving, didn’t fit the Excel shop, and 
Judge was informed very clearly that this 
was the case. For some months after that 
Judge didn’t allow himself to walk during 
working hours. His slowest speed was a 
dog trot, and his name was Strictly Busi- 
ness. As a natural result, his wages were 
raised twice in six moons, without solici- 
tation, and previously strained rela- 
tions relaxed. About time he was 
promoted from the position of assistant 
blacksmith and given machine shop work 
He believes to this day that if he hadn't 
learned to the his machine 
shop experience would have terminated 
when he left K. Bros. 


the 
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use sledge 





The daily press reports that the new 
steamer, the “Deutschland,” was delayed 
during a recent trip because “the piston of 
her starboard engine became overheated,” 
so that “she was obliged to slow that en- 
gine for a day and a night.” Hot pistons 
are quite cOmmon in steam engines, and 
in fact if one were to run cold the engine 
would hardly need to be “slowed”; she 
would attend to that herself 





A steamer has lately made a trip from 
New Orleans up the Mississippi, through 
the Wisconsin River and the canal at Port 
age to Lake Winnebago and then by the 





Fox River to Green Bay. From there sh« 
goes to Chicago and down the Illinois and 
Desplaines Rivers into the Mississippi and 
back to New Orleans. But she only draw 
14 inches of water 

Don’t wear celluloid collars \ motor 
man the other day was tinkering with th: 


motor apparatus and his collar 
and he was severely burned \round 
foundry, a blacksmith shop, or ever 
chine shop it would not be unl 
celluloid might be some time 


it is much safer not to incu! 
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A Large Hydraulic Riveter. 


In the preceding issue we illustrated and 
described a 25-ton hydraulic crane de- 
signed by Mr. Ernest W. Naylor and built 
by the Pennsylvania Iron Works Com- 
pany for the shops at Altoona of the 
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As was stated, this is an unusually large 
riveter, the depth of the sap being 17 feet, 
and the maximum force on the rivet being 
120 tons. 
riveter and the principle of its operation 


The general construction of the 


will be readily understood by reference to 
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Pennsylvania Raiiroad. We stated that 
the crane is used for handling boiler shells 
and other work in connection with a large 
hydraulic riveter. The crane and the 
riveter were designed and built together 
and for each other, and we now take 
pleasure in showing the riveter for whose 
service the crane was made. 


Fig. } 


LARGE HYDRAULIC RIVETER. 


Fig. 1. The principal castings of the 
riveter are the two upright jaws and the 
distance piece B. The two steel bolts 
which hold these together and which take 
the strain of the-riveting are 8 inches in 
diameter. They have nuts on each end 
which are made in halves. The bolts were 
heated when the riveter was finally put to- 
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gether and the shrinkage in cooling gay 
them the required strain, the construction 
of the nuts enabling them to be put o: 
and screwed up quickly. The upper end 
of the right-hand jaw has a separate cast 
ing to which the working cylinder of the 





























riveter is attached, and this casting 
be renewed if wear or accident sli 
make it necessary. 

The constant working pressure for ! 
the crane and the riveter is 1,500 pou! 
to the square inch, but the pressure in ' 
main cylinder of the riveter is varia’ 
and greatly exceeds this. The chang: 
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working pressure for the different classes 
of work that may come to the riveter is 
accomplished by the operation of the in- 
tensifier, which is the apparatus attacheg 
to the side of the right-hand jaw. There 
are at the lower part of the arrangement 
three vertical hydraulic cylinders with 
plungers working in each, the two outer 
plungers being of the same diameter and 
the central plunger being larger. These 
plungers are all attached to a single cross- 
head above, and they all move together, 
although at any given time only one, or 
two, or all three of the plungers may be 
subjected to the working hydraulic pres- 
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the foreman of the boiler shop having the 
key to these, so that when the machine is 
set for either power, the workmen cannot 
change it. Plugs also are provided on the 
bottom of the intensifier, which are moved 
when the change from one power to an- 
other is made; this stops the men from 
tampering, and also shows if the cut-out 
valves are leaking. 

Leather packing is used on the main or 
riveter cylinder and on the upper cylinder 
of the intensifier, so that space is econo- 
mized, and the center line of force is thus 
brought as close up to the riveter center as 
possible, also allowing a “flush top,” so 
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Fig, 2 
FOUR-WAY VALVE FOR HYDRAULIC RIVETER. 
sure. Another central vertical plunger is that boilers may project over the back 


attached to the crosshead on its upper side, 
and the working of this plunger in its cyl- 
inder causes the pressure which actuates 
the main or riveting cylinder. If the water 
pressure is applied only to the central one 
of the three lower plungers, the force de- 
veloped by the riveting cylinder will be 45 
tons. If the pressure is applied to the two 
side plungers and not to the central one, 
the riveting force will be 75 tons; while if 
the pressure is applied at once to all three 
of the plungers the maximum force of 
120 tons will be developed. The riveter is 
set for the use of either of these forces by 
the use of the special stop or cut-out valves, 


head. The taking out of four bolts al 
lows the slide and cylinder to be removed 
for the insertion of new leathers when re 
quired ; but as oil or well lubricated water 
is used, which see-saws back and forth, 
no dirt can get in to cut the leathers. The 
maximum pressure in the riveting cylin- 
der is 6,000 pounds to the inch. A small 
tank is placed in any convenient position 
to fill up the two main cylinders or make 
up for any loss by leakage, the small valve 
seen near where the pipe enters the upper 
cylinder being for purpose. The 
leather flange joint is used, as two small 
bolts are all that is requisite to make the 


this 
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joints, the pressure operating to make its 
own water-tight joint. 

The “snap” or die holders have three 
distinct positions, as shown in Fig. 4, only 
one, of course, being used at a time, while 
they may be changed in a few seconds. 
This is so that certain corners of a boiler 
can be reached that would otherwise have 
to be riveted by hand. This having the 
three different places for the dies of course 
throws a powerful torque on the head, 
hence the adoption of the box section for 
the heads. Tool-steel facing pieces also 
are provided for the snaps, so that they 
can be renewed when worn and no dam- 
age is done to the faces of slide and stake. 

Figs. 2 and 3, showing the operating 
valves and the cut-out valves, respectively, 
require no explanation or remark. As 
was mentioned in the description of the 
crane, the valves for operating it are 
placed conveniently near the hand of the 
riveter operator. All of the material of 
the riveter (except the distance piece B, 
which is of cast iron) is either forged or 
cast steel. The V-pieces in which the shoe 
and cylinder move being with 
bronze, these V-pieces keep the slide and 


faced 


cylinders always on the same center lines, 
and they are easily adjusted. 





Furnace Efficiency. 


BY W. H. BOOTH. 


The total or combined efficiency of an 
engine and boiler was for many years the 
only efficiency stated in an economy test 
It was then usual to state the result of a 
steam-plant test in terms of pounds of coal 
per indicated horse-power. Where large 
numbers of similar plants are run on com 
petitive lines, as, for example, the steam 
plants of the cotton factories, 
tem was, up to a point, very good, for it 


such a sys 


induced engineers in charge to take care 


of every detail of their machinery. But 
unfortunately, the investigators did not 
often go beyond this stage. It was not 


asked why two mills, alike in the speed 
and number of their and the 
counts of yarn spun, should use different 
f Deeper 


spindles 


amounts of power per 100 spindles 
investigation into this subject might have 
revealed the fact that much of the power 
factories never got outside the 
engine-room. Had 
lowed up, the dimensions of many factory 
engines reduced. We 


venture to think that the speed of engines 


of some 
uch things been fol 


would have been 


would have been increased and their fly 


wheel energy would have been kept up 
though with smaller and lighter wheel 
Sut the indicated horse-power was the 
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basis on which results were calculates 


this fact has probably caused 


sumption of many unnecessary tol 
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engine, but the latter is still very much 
rated by its indicated horse-power. Boil- 
ers, now that they are kept to themselves, 
are, however, still considered as one ap- 
paratus. In reality, a steam boiler is a 
combination of two very distinct appar- 
atuses. A steam boiler consists of a heat- 
producing part and a heat-absorbing part. 
These two parts are quite distinct in their 
functions, and had this distinction been 
sufficiently realized, many errors of prac- 
tice would have been avoided. The heat- 
producing department of a boiler is the 
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melting of a quantity of ice to water at 
32 degrees, and the heating surface were 
given us of practically unlimited area, it 
would not be a matter of moment that our 
heat was contained in a large volume of 
gas at a low temperature, for we have been 
given conditions which enable us to reduce 
the final temperature to 32 degrees, and in 
doing so we have used up all the heat we 
have generated. But in steam boiler prac- 
tice at modern pressures the lowest pos- 
sible temperature of the gases that escape 
from the boiler flues must be something in 
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Fig. 3 


CUT-OUT OR STOP VALVE FOR HYDRAULIC RIVETER. 


furnace. Properly stated, the furnace is a 
crucible in which fuel is combined with 
oxygen. The object sought is the highest 
possible temperature. If all the coal con- 
sumed is provided with an enormous ex- 
cess of oxygen, the combustion may be 
made perfect and the whole calorific capa- 
city of the coal will be generated. But 
though the heat-producing efficiency may 
thus have been secured, the temperature 


‘of the resulting gases will be low in pro- 


portion to the excess of air supplied. If 
the object of manufacturing “heat were the 


excess of the temperature of the boiler. 
This will be 342 degrees or thereabouts. 
The exigencies of space and first cost make 
it necessary for us to provide the second 
section of the boiler of a reasonable size, 
and the actual temperature of the escaping 
gases may be 542 degrees, giving 200 de- 
grees of temperature which we are unable 
to absorb. If the gases thus run to waste 
be doubled in volume for the same weight 
of fuel, this 200 degrees of temperature 
will represent double the waste heat 
thrown away beyond the boiler tempera- 
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ture of 342 degrees. But as all the air 
supplied for combustion is supplied at 
probably 60 degrees, the use of excessive 
air represents a further loss in the amount 
of excess of air heated from 60 to 342 de 
grees, as well as the loss in heating it from 
342 to 542 degrees. This points out th: 
necessity of considering the furnace by 
itself as a piece of apparatus for manufac 
turing temperature rather than heat, and 
this obviously demands the employment of 
a minimum of air consistent with perfect 
combustion. 

The best conditions for combustion are 
that the operation should take place in a 
non-absorbent vessel. Thus combustion 
will take place better in a vessel lined by 
non-conducting and refractory fire-brick 
than it will inside the furnace tube of a 
boiler with cold water on one side of the 
tubes. I say cold water, because water at 
340 degrees, or even 400 degrees, must be 
very cold as compared with a furnace tem 
perature of 2500 degrees. In a sense, there 
fore, the functions of the temperature-gen 
erating portion of a boiler are somewhat 
at variance with the heat-absorbing side. 
The huge and perennial error of boiler de- 
signers has ever been to place the two 
parts of a boiler in the closest possible 
juxtaposition. Cold surfaces are placed 
right in the path of a flame which is there- 
by very promptly extinguished, and the 
body of the furnace is made of water- 
cooled plates. Every effort is made to 
snatch heat from the furnace before the 
process of combustion is complete. 

Owing to the fact that the oxygen that 
is necessary to combustion is mixed in one 
atmosphere with about four times its 
weight of useless nitrogen, the process of 
combustion is rendered very much more 
difficult, and even very precarious and un- 
certain, as is only too painfully evident, 
where bituminous coal is used, in the vol- 
umes of black smoke that are produced, 
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Fig, 4 
THREE RIVETING POSITIONS. 
and owe their origin to the chilling effect 
of water-cooled surfaces combined with 
improper admixture of air. Even where 
applied in sufficient volume the impure 
gases will not combine with the oxygen 
thus supplied them, for they are t’ cool 
properly to ignite. It is thus apparen' that 
the heat-absorbing function of a ‘cam 
boiler must not be allowed to take effect 
until such time as the combustion the 
fuel is sufficiently complete. In practice 
we know that we have come fairly near to 
is 


conditions of perfect combustion, an 
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said that with good firemen as little as 14 
pounds of air per pound of coal has been 
used. This is an exceptionally small weight 
of air, and 18 pounds is an excellent re- 
sult. Perfect combustion should be pos- 
sible with about 11 pounds of air, and 
probably could be arrived at with this 
smal] amount in a furnace wholly of brick 
with a sufficiently long passage in which 
the products of combustion might be well 
intermingled at a high temperature in or- 
der to bring every particle of gas into con- 
tact with its share of oxygen. But such a 
result is not practicable, because of the 
above named exigencies of space and cost. 
If, however, in investigating the steam 
boiler we consider it as two separate ap- 
pliances, we shall see that in the one our 
business is to turn out a product contain- 
ing as large a percentage of carbon dioxide 
as possible. For if this end be secured, 
we know that the maximum of tempera- 
ture must have been attained. 

Then again, if this be known and we 
also measure the temperature of the gases 
as they leave the boiler, we shall obtain 
a measure of the efficiency of the heat- 
absorbing surfaces. A diminution in the 
efficiency of the generating portion of a 
boiler will cause a reduction of the heat- 
absorbing efficiency. If we provide an in- 
efficient furnace, it is quite possible that 
we may, in our ignorance, endeavor to 
remedy the defect by adding more area to 
the heat-absorbing side. Nothing could be 
more mistaken. A fault at the furnace 
cannot be made good by adding to heat- 
absorbing surfaces. 

A fireman’s duty is so important that if 
he makes a mistake there is nothing can 
remedy it. The one mistake that a fire- 
man can make is the mistake of manufac- 
turing furnace gases too poor in carbon 
dioxide. The one duty of a fireman, put 
briefly, is to manufacture furnace gases 
rich in this gas. When he has done this, 
he has done all that he need do or can do. 
He may fall short of the highest standard 
in many ways. One of the commonest of 
his faults is the uneven fire or the fire 
burned through into holes through which 
cold air rushes in needless volume. But 
this is a fault of skill very often. He is 
perhaps unable to do better. There is a 
still commoner fault that he perpetrates. 
for which there is really no excuse. I refer 
to his extreme reluctance to completely 
cover the grate with fuel where perfectly 
visible, namely, right up to the dead 
Plate. Not one man in ten is careful to 
bring his fire right upon the dead-plate, so 
as to leave no air space bare. Firemen 
Persistently coal up their fires and leave 
the bars bare and visible for 2 to 4 inches 
next the dead-plate. The fault is the less 
excusable in that it is perfectly easy to 
avoid on the one hand, and on the other 
hand it is known to most firemen that the 
complete covering of the grate is essential 
to economy. That this is so is proved by 
the great care exercised when a man is 


Placed on his mettle. I have seen men 
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ordinarily careless on the matter, take 
good care to cover the bars when they 
have been pitted against some special ap- 
paratus, especially if the inventor or pro- 
moter of the patent as not met with their 
approval. Nothing so much proves the 
necessity of well and evenly covered bars 
as the care taken to cover them at such 
times or sometimes when a special de- 
mand for steam has come along and the 
gage is going back. But in ordinary work- 
ing, when steam can be kept up without 
much effort, this leaving bare of the front 
bit of a grate is one of those faults that is 
very difficult to explain, for it is so easy 
to correct and so obviously wrong. The 
fault ceases to be a fault for a minute or 
two after firing a charge of bituminous 
coal, but unfortunately the extra air thus 
supplied ceases to be required long before 
the next charge of fuel is due, and during 
this period the bare grate is admitting 
much useless air to cool down the whole 
boiler and reduce the percentage of carbon 
dioxide in the gases produced. There is 
always liable to be so very much excess 
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an open space in front and two wings ex- 
tending out. 

Fig. 1 shows the blank which was got 
out in the usual blanking dies, which were 
of course made last. Fig. 5 shows the 
punch and die for the first drawing and 
forming operation. F is the die, which 
was of a forging with a machine-steel base 
and a tool-steel piece G welded on for the 
die proper. It was finished all over and 
milled out in the shape shown at H, to a 
13-64 inch radius at the bottom, and a flat 
section sunk to allow the rectangular séc- 
tion to be drawn at O, Fig. 2 and 3. The 
holes for the gage-plate screws being 
drilled, it was then hardened and drawn 
to a very light straw color, as dies of this 
kind should always be left as hard as pos- 
sible. The gage plate J was then made and 
placed, so as to locate the blank, Fig. 1, 
perfectly central; the die was also polished 
very smooth. The purch J also was a 
machine-steel forging with tool-steel face. 
It was worked out to the shape shown at 
K—that is, two thicknesses of metal less 
than the size of the die. The projections 











air admitted at the back of the grate at 1 were for bending the lugs A 4 off at 
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through thin places in the fire, that there 
is no excuse for the omission to cover 
parts that are plainly visible. To leave 
them bare is sheer laziness, which recoils 
on the fireman, who thereby compels him- 
self to burn more coal than he need other 
wise do. 





Some Special Forming Dies. 
BY JOSEPH V. WOODWORTH. 

The dies which I here describe were for 
forming cold-rolled sheet steel, .048 inch 
thick, to shape shown in the two views, 
Fig. 4. The finished piece was to be used 
as a funnel in a box-making machine, the 
nails entering at the opening at the top 
and dropping into a tube at the bottom. 
The piece was to finish to 45% inches long, 
in the shape of a tube 13-32 inch diameter, 
starting from the bottom, Fig. 4. There 
was also a flat rectangular surface at the 
back, 1 inch long by 13-32 inch wide, 
drawn at O to keep the funnel from shift- 
ing when in place on the machine. There 
were two lugs at A to act as a gage in set- 
ting it to the proper hight. The upper part 
was formed in the manner shown, with 





an angle, as shown in the bottom view in 
Fig. 2. 
ened, being then ready for use in forming 
the blank to the shape shown in Fig. 2. 
The next and finishing operation was 
accomplished by a punch, die and horn, as 
O is of cast iron, planed 
dovetailed 


The punch was polished and hard 


shown in Fig. 6. 
and finished all 
way running through its entire length, and 


over, with a 


a square cut out crossways a 
shown. 
13-64 inch radius and let in to the botton 
of this groove until the shape shown at A 
Fig. 2, was produced. It was also cut out 


flat to accommodate the portion shown at 


groove 
A fly cutter was then made on 


D, Fig. 2. This was to keep che work in 
the correct position while finishing. Th 
closing dies or slides P P were next made 
of tool steel, and the gibs R FR let i 
which were held by the screws as show 
to take up the wear. They wer 
clamped together and finished wit! 
same fly cutter we spoke of befor 

is, one-fourth of a circle on a 13-64 
radius—and worked out to the shay 


front shown at N, Fig. 3, in th 
shown at W W, Fig. 6. kK’ kK 


grooves in the face of the 








orton: ¢ 





reer rennet 








Reset 





ee ao tan) 





SS a aT 

































enna A Ae ae eh PRIS ARs neh ees - 


pe a 








794-36 


AMERICAN MACHINIST 








: a. 











Amerwan Machinist 


the lugs A, Fig. 2. It was necessary that 
they should finish so that their face would 
touch the entire width when closed. A 
square hole S S with an inclination of 18 
degrees was let through the center of each, 
and finished and polished very smooth, so 
that the slides would move easily. They 
were then hardened and drawn, leaving 
the face of each as hard as possible. The 
forming part was then polished smoothly, 
and they were then put in place and the 
gibs adjusted, so that they would slide 
freely without play. A square piece of 
tool steel |’ was then fastened to the back 
as a stop for the horn. U was a piece of 
steel to act as a gage to keep the horn up- 
right and also to act as a stripper. The 
lines marked set on the slides and the 
block were placed so that when they were 
in line the shape in the slides and in the 
block would form a_ perfect 13-32-inch 
circle. 

The punch consisted of a forging of ma- 
chine steel, and two tool-steel studs Y Y 
let in shouldering against the face of the 
holder and finished to an angle of 18 de- 
grees, or to the same angle as the holes 
in the slides. The studs were hardened 
and drawn to a very dark brown, and they 
were then driven home in the holder. The 
horn, seen at the bottom of Fig. 6, was 
made of tool steel and finished to the 
shape shown—that is, to a circle .277 inch 
diameter, or two thicknesses of metal less 
than the die, and finished at 2 to fit freely 
into T. The handle 3 was then let in. It 
was then hardened and drawn to a bluish 
temper. The punch and die were then 
complete. They were set up in the press 
in the following manner: The studs Y Y 
were entered into the holes S S far enough 
so as to bring the set marks in line. They 
were then fastened securely. The raising of 





Fig. 5 


PUNCH AND DIE FOR FIRST BENDING OPERATION. 


the punchcaused the slide to move outward, 
leaving room for placing the work. The 
work, Fig. 2, was then placed in position, 
touching at S, and then the horn placed 
within it, with the handle projecting out. 
The punch descending caused the slides to 
move in and form the work over the horn 
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and finish it in the shape shown in Figs. 3 
and 4. The piece was then finished and 
was released by the slides P P moving 
back, and it stripped off by pulling the 
horn through the stripper U. It was then 
removed from the die by hand. 

All that was necessary to accomplish 
the results spoken of was close work in the 
various operations of making and a 
smooth finish on all, also care in harden 
ing, and most of all a perfect and correct 
blank. As will be seen in Fig. 1, at B B, the 
blank swells out in order to leave a close 
joint after the square projection D, Fig. 2, 
was drawn. These dies were very satis- 
factory and produced a smooth job that 
was pleasing to the eye, and a cheap job, 
too, which was the main point to consider. 





It is not to be wondered at—in fact, it is 
rather a most natural thing—that our engi- 
neers who delight in directing the forces 
of nature, or in harnessing them, as the 
phrase is, should also take pleasure in har- 
nessed equine nature. We notice that 
Queen Eleanor, owned by Captain Robert 
W. Hunt, of Chicago, was a winner a 
while ago at Terre Haute, Ind., and lately 
at the Island Park course, near Albany, 
N. Y. When Captain Hunt was manager 
of the Troy Steel & Iron Company, a score 
of years ago, the Island Park course was 
first opened and Captain Hunt created the 
Clay stakes, named for the celebrated trot- 
ting stallion, Henry Clay, and it was this 
stake that was just won by Queen Eleanor. 
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FORMING AND FINISHING DIEs. 
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Letters from Practical Men 


A Forming Device for Roll Turning. 
Editor American Machinist : 


I send a sketch of an arrangement by 
means of which we enabled an ordinary 
engine lathe to turn a curve on the faces 
of some rolls which we made, like Fig. 4. 
We had no means of doing them, so we 
set our wits to work and evolved the de- 
vice here shown. We had two brackets 
cast, of which Fig. 2 is a side and a back 
view, and these we bolted to the back of 
the lathe bed, which we had previously 
drilled and tapped for four 34-inch studs. 
We leveled the tops of the brackets by 
packing between the toes and the lathe 
bed before we tightened them up for 
The former or guide plate in Fig. 
This 


good. 
1 is of cast iron, 1% inches thick. 
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leased by taking the handle off the cross- 
feed screw, which allows the whole thing 
to be pushed in bodily, and, the weight 
being attached, it is by the pull held in 
place against the forming plate. We start 
the roughing cut in the center, working 
toward both ends, having the adjusting 
screws in the slide tight enough so that the 
tool will not give easily to the pressure 
of the cut. We set the tool with the 
compound rest, leaving a very light finish 
cut, and running it from end to end. 
“TURNER.” 





Boring .Fixture for the Milling 
Machine. 


Editor American Machinist: 

I send you herewith drawing of a bor- 
ing fixture to be used on the milling ma- 
chine. In the course of nineteen years’ 
experience in various tool rooms I have 
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SPECIAL FORMING DEVICE FOR ROLL TURNING. 


was bolted across the brackets parallel 
with the axis of the lathe and in line with 
the tool slide. In Fig. 1 the piece which 
carries the small sheave B is a forging, 
made of 14x2-inch iron bent up and over, 
So as to clear the forming plate. It was 
made in two pieces and riveted together 
as shown. Fig. 3 is another view, look- 
ing towards the side on which the sheave 
1s located: that is, 
lathe. 


from the back of the 
This piece was bolted to the back 
of the carriage and moved with it; the 
sheave carried a %-inch wire rope, which 
Was attached to a hook in the tool slide, 
as at A, and had a weight hung on the 
cther end. The yoke attached to the tool 
slide A is a forging from '4x1'4-inch iron, 
and has the end which bears against the 
forming plate cut out for a small roller to 
reduce the friction. The tool slide is re- 


never seen but this one, and am inclined 
to think it originated and was designed 
in the shop in Detroit, Mich., where I 
used it. 

All tool makers, and 
are familiar with the universal milling ma 
chine, know that a hole cannot be drilled 
and reamed with one (through no fault 
of the machine), with any certainty of its 
being Drills liable to 
spring and run off in an erratic and ag 


machinists who 


accurate. are 
gravating manner, even in a lathe or drill 
press, as we all know to our sorrow. 
This fixture is designed to correct this 
difficulty, and that it does do this I can 
vouch by my own experience, as I have 
drilled and bored holes from % inch up 
ward in jigs and fixtures, and found them 
The body of the 
Fig. 1, 


all that was required. 


fixture consists of a casting a, 
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bored and chased to fit the spindle. The 
rest of the mechanism consists of nothing 
more than the good old everyday slide 
rest b, Fig. 2, with a boss cast on it, which 
carries the tool c and a good substantial 
set screw to hold it, which is adjusted by 
means of the screw d and the nut e, the 
former being held in position by the plates 
f and g, the latter recessed in the slide b 
and held by the flat-head screws. 

The fixture is used as follows: We 
have, for example, a drill jig to make, 
with four bushings in a circle, equidis- 
tant from each other. We first swing the 
jig up on the face plate, using the index 
head, and drill the holes carefully by in 
dexing them, leaving the usual amount to 
bore out to finish. We then screw the 
fixture in place on the spindle and bore 
adjust- 


the holes to size with the tool c, 
screw d. 


ing the cut by means of the 
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When we are around again the holes are 
as accurate as the index head 
them. W. E. C 


Ierie, Pa. 
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Logarithmic Cross-Section Paper. 


editor American Machinist 


I can fully endorse all that has bee: 
in your columns in regard to the ad 
tages of logarithmic cro ection paper 
having had freque nt occasion to ust 
having found it in some special case 
very great value For some purpose 
small sheets designed by Prof 
Durand are too small; in su 
double sheets designed by Mr. J 
Freeman, of Providence, R. | 


found more suitable 
I may 


the use 


state that I described 


and advantage 
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cross-section paper in “The Compass,” 

January, 1894, and now again recommend 

those who have not used it to give it a 

trial. Wm. Cox. 
Philadelphia. 





Oblique Circular Sawing. 
Editor American Machinist : 

I saw a job done the other day which 
might be novel to some of your readers. 
A piece of wood was to be gotten out to 
conform internally to the arc of a circle of 
4 inches diameter. The tool used was a 
circular saw of some 10 to 12 inches diam- 
eter. The guide was set at an angle be- 
hind the saw (see Fig. 1) and the stock 
moved sideways across it. A few trials 
gave the desired arc, and a little sandpaper 
finished the work. C. H. Lee. 

[The device described by our corres- 
pondent has long been familiar to the 
woodworker, and is still frequently em- 
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PRACTICE AND THEORY IN OBLIQUE CIRCULAR 
SAWING. ; 


ployed. It is proper to remind him, how- 
ever, that the circular saw must neces- 
sarily cut an elliptical instead of a cir- 
cular shape when the work is fed across 
it obliquely. Thus in Fig. 2, supposing the 
saw to be 12 inches in diameter and the 
channel to be sawed 4 inches diameter, at 
the depth indicated by a b the width also 
of the cut will be nearly correct, while the 
sides within will not coincide with the 
circle.—Ed. ] 





A Bracket Casting and Pattern—A 

Detail of a Locomotive Grate. 
Editor American Machinist: 

Fig. 1 shows a casting and Fig. 2 the 
pattern for it that it came in my way to 
make. There were several ways suggested 
for doing it, but this seemed to be the best. 
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The lugs that form the jaw part are loose, 
c and d in the pattern, and by filling the 
space between with a core print, carrying 
the same through to the cope side, we 
avoid “back draft.” The holes in the lugs 
are made in the pattern to leave their own 
core, so that in molding it, the part 
marked cope side is laid on the follow- 
board, the loose parts being kept in place 
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Referring to the last figure, the part 
representing the core print is grained; the 
draft on the same is not shown. The core 
box is simply made for a full-size core, no 
pasting required. If we consider the view 
shown to be a “plan” of the core box, the 
core can easily be turned out on the stove 
plate. Wo. NewrTon. 
Oneonta, N. Y. 
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A BRACKET CASTING AND PATTERN. 


by the dovetail pieces indicated by the 
dotted lines. 

After the nowel is rammed up and 
rolled over ready for the cope flask, that 
is made to lift the part recessed, which 
can be done easily as it is only % inch 
deep and has a generous draft. I need 
scarcely say that, after the body of the 
pattern is drawn from the mold, the loose 
pieces are drawn sideways into the space 
left by core print. The molder may find it 
necessary to nail the green sand cores that 
form the round holes for the key bolt. 


Cc 


A New Blueprint Frame. 


Editor American Machinist : 

The adjustment of blueprint frames to 
the direct rays of the sun appears to be 
an important matter which has been gen- 
erally neglected in the building of such 
frames. The prevailing track and plat- 
form type does not possess this feature, 
neither do a great many other so-called 
up-to-date frames. The frame about to 
be described not only possesses this de- 
sideratum, but also does away with the 
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A NOVEL BLUEPRINT FRAME. 
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objectionable bracket outside of the win- 


dow, which is an eyesore. The frame 
shown in the accompanying drawing was 
designed to take the place of one of the 
platform type, and it has proven itself to 
be a great success, and has met the ap- 
proval of those interested in the art of 
blueprinting who have seen it. One great 
advantage is that when the frame is out 
of the window nearly all of the apparatus 
is out of the way of the occupants of the 
room. It makes a very neat and mechani- 
cal appearance, and is certainly worthy of 
the attention of all interested in blueprint- 
ing. 

The frame B, made of 2x5-16-inch flat 
iron, is supported by the wheels D, which 
run upon the track A, supported by the 
track hangers C, which are bolted to the 
ceiling or joists. The wheels D are placed 
between the irons and are slightly flanged 
to prevent their leaving the track; the 
axles of the wheels are turned down to 
form a shoulder against which the 2x5-16- 
inch strips abut; a nut is then screwed 
tightly against them, making a very stiff 
job. It will be seen that one wheel is at 
the bottom edge of the track while the 
other is at the upper edge. This is done 
to counterbalance the weight, as will be 
readily understood from the position of the 
frame. Between the lower ends of the 
four 2x5-16-inch pieces, a piece of 2x2- 
inch square iron U is placed. It is bored 
out to take the shank T of the frame S. 
This square iron, and also the 2x5-16- 
inch pieces are riveted and secured to- 
gether by the gussets E. The projecting 
portion of the 2x2-inch iron marked U is 
turned round to make a good job. The 
shank T and the frame S are in one, and 
of course the frame H swings in the 
wrought-iron frame S. It can readily be 
clamped by the lever J at any desired point 
or angle. This frame S also of course 
turns in the bearing V and can also be 
clamped in any position by the lever and 
clamp R. The lower portion or foot of 
the track hangers are used as stops, not 
allowing the wheels to run off at either 
end. From the above it can readily be 
seen that this frame fills all the require- 
ments necessary to obtain good results in 
blueprinting. x. 





Finding the Radius. 

Editor American Machinist : 

Here is a very useful formula that I use 
for finding the radius of a broken pulley 
or wheel, or anything of that kind, when 
there is less than half the circle left com- 
plete. Say that in the sketch c ¢ d shows 
the piece. Take a straight-edge and 
measure as long a line c d as you con- 
Veniently can, and from the middle of this 
line measure the distance a. Take b as the 
half of c d, and then 


a* 52 ° 
+ = radius. 
2a 


Say that b is 8 inches and a is 134 inches; 
then (134)? 


L 8% + 2X 1% = 3.0625 + 
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64 + 3.5 = 19.16, or say 19 inches. I 
think this is a very quick and easy way of 
finding a radius. B. NocEL, Jr. 

Oneonta, N. Y. 

[The formula given above by our cor- 
respondent seems to offer an easy way of 
finding the radius approximately; but it 
would be almost as easy to find the radius 
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COMPUTING THE RADIUS OF AN ARC. 


exactly, and this would show that his for- 
mula does not give absolutely correct re- 
sults. Referring to his sketch, to which 
we have added a line or two and one or 
two additional letters of reference, e o or 
o d are, of course, radii. Let # equal o d; 
then 

= b+ (* —a)’ 

x= 64+ (4 — 1%)’ 

P=—644+ 27 —34%7*4+1% 

3% * = 65% 

x= 96 
The result obtained by our correspondent’s 
formula in the above insiance is about 2 
per cent. too high, and 2 per cent. on, say, 
a 36-inch pulley is nearly % inch.—Ed.] 





An Up-to-Date Chip. 


Editor American Machinist: 

The two articles referring to shavings, 
by F. J. M. and Tecumseh Swift, in No. 
28 of the “‘American Machinist,” have in- 





UP-TO-DATE 


AN CHIP. 


duced me to send you a photograph of a 
shaving which I have made. It was made 
by a parting tool, from a forged steel pis 
ton, 24% inches in diameter. During th 
production of this chip the piston made 
twelve revolutions. The shaving is like a 
clock spring when wound tight. It 
seventy-five coils, the largest 354 inches 


has 
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diameter and the smallest 1% inches. Its 
length over all is 45 feet. It is 5-16 inch 
wide, .o15 inch thick and weighs 1 pound. 
The feed was .o1 inch; this shows a com- 
pression of more than one-third. With- 
out being compressed by the tool while 
cutting, it should have been 75 feet long 
and of a thickness corresponding to the 
feed. L. H. Haicurt. 





Breaking in Our Inventions. 
Editor American Machinist: 

The other day the editor of one of the 
most respectable of technical publications 
saw something in one of my letters in the 
“American Machinist” which happened to 
stroke his fur the right way, and he re- 
printed the letter in full. In the reprint- 
ing, the matter having been set up on a 
linotype machine, one line dropped out, 
and appeared most out- 
rageously different from anything that | 
ever thought of. 


one sentence 
This is one of the most 
excruciating things that can occur to me. 
I wrote to the editor about it, and he sent 
me about a peck of “taffy” (or does 
taffy go by the pound?) but he never 
made columns. I 
As far 


It does 


any correction in his 
don’t know what taffy is good for. 
as I am concerned, it is worthless. 
not take the place of any legitimate lubri- 
cant, and it is not good either as putty for 
stopping cracks. It may be good to taste 
and swallow for those who like it, but, not 
any for me, if you please. 

This accident of dropping out a linotype 
slug—if that’s what they call it—is very 
much worse in its effects than the acci 
dent of dropping out or misplacing a letter 
or other character, as used to occur fre 
quently with the old-fashioned types. 
Every device, no matter how perfectly it 
may perform its function, seems still to 
always have some objectionable feature. 
Every new invention, while it supersedes 
the old methods, enforces new conditions 
which do not fit every pre-existing thing, 
and some trouble of reconcilement is in 
Little inventions may entail only 
and 


evitable. 
little inconveniences 
but with the inauguration of larger and 


derangements 


more revolutionary systems, commensurate 
inconveniences are the 
The very serious in 


temporary neces 
sary accompaniment. 
convenience which 

the reader from the loss 
reading is something that I am not di 

posed to belittle, but I cannot fail to re 
still 


sometimes results t 


of a line in hi 


member that the linotype machine i 
one of the great inventions of the world 
After the generally beneficent purpose of 
the new invention, whatever it may be, ts 
fully recognized and it becomes established 
the objectionable feat 


in permanent use, 


ures become assertive and the work begi 
to overcome them. From the multitud 
new inventions of larger scope whicl 

last 
have a considerable task befor 


few years have poured upor 


completing of their adaptivene 


task requiring all our 
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but it is not one over which we should be 
at all discouraged. We are going to have 
a somewhat anxious time with the auto- 
mobile, and some may be for throwing the 
thing away, but its hold is sure enough all 
the same. After the thousands of years 
of the breaking-in of the horse, with many 
things far from satisfactory about him at 
the last, we cannot expect to completely 
tame the self-contained superseding vehicle 
in a year or two. The autocar, under the 
various names that do not fit it very well, 
although it is still comparatively not very 
numerous, is beginning to be heard from 
and to go upon record for original styles 
of accidents. While it makes our going 
easier, it is contributing new excitements 
to our life. Occasionally one goes where 
it is not intended to go, or runs away, 
with a smash-up at the end. A few are 


‘already on record as having turned com- 


pletely over backwards upon their victims, 
as the folding bed, another modern inven- 
tion, is in the habit of doing. These inci- 
dents do not carry any necessary presump- 
tion that the automobile is not one of 
humanity’s great mechanical prizes. 

Of course the supreme modern achieve- 
ment of man is in the conquest of elec- 
tricity. It could not be possible that this 
mysterious agency could be brought so 
suddenly to do so much of our work, to 
prove itself such a potent and adaptable 
servant, without its also doing more than 
or other than was intended. It was in- 
evitable that there should be trouble for 
us in connection with it in some of its 
relations. There are those who are now 
enumerating these things and setting them 
before us jn such array that they ask us, 
“Does it pay?” There are the numerous 
fires caused by electricity, the number of 
which is quite appalling. In 1898 the num- 
ber of fires on record as caused by elec- 
tricity in the United States was, as I read 
it in the daily papers, 336. In 1899 the 
number was 750, or more than: double as 
many. The experts who gather this line 
of information say that in 1900 the num- 
ber is to be doubled again. How long can 
that style of progression be possible? Then 
a more serious trouble is in the destruc- 
tion of human life attributable to elec- 
tricity. A clipping bureau has been send- 
ing in the accounts of deaths caused by 
electricity as gathered from the local 
papers throughout the country. The New 
York “Herald” says that in one day’s clip- 
pings there were records of more than 
sixty deaths caused by electricity. An- 
other class of injuries attributable to elec- 
tricity is in the destruction of pipes in the 
ground and the steel supports of our mod- 
ern buildings. Of the extent of this evil 
no one is yet fully informed. 

Now of all of these most serious results 
attributed to electricity not one is properly 
chargeable against it. Not one is the in- 
evitable or necessary result of the em- 
ployment of electricity. It is the means 
and methods of its employment which are 
entirely to blame, and it must be long be- 
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fore these are all corrected. Each loss of 
life or discovered destruction of property 
is an object-lesson leading to safer prac- 
tice. That it must be long yet before the 
relations of electricity are all correctly ad- 
justed everyone must understand. It is 
perhaps not nearly so necessary just now 
that we should know more about elec- 
tricity and its relations and operations as 
that a great many more people should 
know what is known. The third-rail peril 
is perhaps one of the greatest now before 
us, and no very profound scientific know]l- 
edge is requircd to avoid it. 
TECUMSEH SwIFT. 


Case for Mounted Prints 


Check Rack Fastened Here 





August 16, 1900. 






inches, 14x20 inches, 20x28 inches and 28x 
40 inches. All except the 28x4go ar 
mounted on sheet steel .o15 inch thick. 
The 28x40-inch are mounted on cardboard. 
The principal object in using sheet steel is 
to save room. 

In Fig. 1 is shown a case for storing 
print; as suited to our conditions. The par 
titions are each 12 inches wide and a 
commodate about 250 prints. As it is im 
possible to have them consecutively num 
bered, on account of the diversity of sizes, 
we had a special book printed, with num 
bers therein running up to 10,000. Se 
Fig. 2 for sample page of book. The par- 
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STORING AND CHECKING BLUEPRINTS. 


System of Keeping Blueprints in 
Tool Room. 
Editor American Machinist: 

Some months ago there appeared in the 
columns of the “American Machinist” a 
method of keeping blueprints in a tool- 
room and giving them out on _ check. 
While the method therein described may 
do fairly well for a small concern, it would 
hardly be applicable to a works employing 
a thousand men or more, and having in 
the neighborhood of 7,500 drawings sub- 
ject to call. The following description of 
a system for keeping so many easy of ac- 
cess, and at the same time knowing where 
they may be, will no doubt prove of inter- 
est to those having a similar problem on 
hand. 

We have four sizes of drawings: 1ox14 
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Check Rack 
Fig. 4 





titions in the case were each given a sec- 
tion number, and every drawing in each 
partition had a printed slip pasted in the 
upper left-hand corner of it (see Fig. 3). 
The number of the drawing was written in 
ink on this slip, and then shellacked over. 

When a drawing is asked for the work- 
man must give the number of it. The at- 
tendant looks at the book and finds that 
drawing, say No. 6542, should be in sec- 
tion 25. It may happen, however, that this 
particular print is in use, and in order to 
save running through so many drawings 
only to find that it is elsewhere, we resort 
to the rack for keeping checks. This is a 
compact affair (see Fig. 4). 

When one considers the superficial area 
necessary to accommodate 7,500 checks, 
I 3-16 inches diameter, hanging on hooks 
in the usual manner, it is evident that 
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other means must be resorted to. Allow- 
ance must also be made for the numerical 
increase of prints at the rate of about 100 
per month. This rack is composed of six 
swinging leaves, and provision is made for 
the addition of two more at any time. Each 
leaf will hold 1,400 checks, there being 
fifty slots in a row, %-inch pitch, as shown 
in Fig. 5, and the numbers are stamped at 
every fifth slot, which we find sufficient to 
locate the proper number readily. Taking 
the case above mentioned, drawing No. 
6,542, and looking for the slot of this num- 
ber, we find man No. .... has it. If there 
is no check in the slot corresponding to 
the drawing number, it must be in sec- 
tion 
It will be noticed in the detail of the 
check-rack shelves that the slots are cut 
at an angle. This is to make the number 
of the check easier of observation. In or- 
der to keep the tool-room record of draw- 
ings up to date, a daily list of drawings 
made is obtained from drawing room and 
entered therein. This system is giving ex- 
cellent satisfaction and is vastly superior 
to that generally followed, of letting each 
man help himself. c 


25. . 





Device for Shaping Wooden Teeth 
for a Bevel Gear Pattern. 


Editor American Machinist: 

I send you a sketch showing a kink in 
pattern making which I have never seen 
described and which might be interesting 
to others in this line. It is for making the 
teeth for bevel gears. I also send you 
two teeth gotten out by this pattern. You 
will notice they are gotten out in very 
good shape. You will also notice by the 
sketch that the error in the tooth gotten 
out would be but one-fourth of the error 
in the template. The tooth is gotten out 
of a block the size of the large end, and no 
other work is done on it. F. A. N. 

[The sample teeth spoken of are excel- 
lent in both shape and finish.—Ed. ] 





A Noise Gage Wanted. 


Editor American Machinist : 

The hot weather naturally makes us 
more alertly sensitive to what usually we 
are disposed to consider the minor annoy- 
ances and nuisances around us. Just now 
it is noise that troubles me. But noise is 
something more than an annoyance. We 
may call it, as it has been called, sound out 
of place, and be disposed to let it go at that, 
but it is not to be so disposed of. It tells of 
things wrong, and it produces effects that 
make things worse. When noise proceeds 
from any of man’s mechanical devices it 
indicates either more or less defective pre- 
liminary adjustment, or of subsequent de- 
rangement, or both. The tendency of the 
noise of machinery is almost invariably to 
80 from bad to worse if the machinery is 
kept in motion without correction. Then 
noise on the other end of it is a nerve 
disturber and a general efficiency impairer 
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of the first order. The effects of noise 
cause an industrial loss that might go far 
towards paying the national debt. A gen- 
eral enforcement of noiselessness in manu- 
facturing operations might be profitably 
substituted for the tariff as a source of 
revenue. 

There is a new noise abroad that we 
ought to begin to be ready to kick about. 
It is new in our streets and on our high- 
ways, iS a nuisance even now, and, if per- 
mitted, must become a great one, and that 
is the noise of the gearing on street cars 
and automobiles. It has a sneaking way of 
stealing upon us which is characteristic of 
nuisances in general. When the car or 
other vehicle is brand new, it is compara- 
tively noiseless, but demoralization seems 
to begin at once, and things go from bad 
to worse continually. When the storage- 
battery cabs began to appear in our streets 
there was quite a general remarking about 
how noiselessly they glided along. That 
remark may grow fainter and rarer and 
then cease. Worn gear teeth and shafts 
worn out of line soon cause loud howling, 














41-799 


gearing and worm gearing is not much 
more used than it For smooth and 
noiseless running it is of course much to 
be preferred to the ordinary spur gear, and 
it would be well to persistently urge its 
more extended use until some nearly per- 
fect friction drive of universal application 
is invented. Noiselessness in swift or 
powerful machinery is a valuable feature, 
and one which should have a recognized 
pecuniary value, but how can it be deter- 
mined without the noise gage? 

A squeak is one of the most curious 
It is one of the most 
things connected 


is. 


things in the world. 
blessed and_ beneficent 
with mechanical devices, and yet it is most 
blessed of all when it is utterly non-exist- 
ent. It is the one thing in all creation 
which persistently insists upon its own 
annihilation. It is, as far as it goes, an 
absolute, incontrovertible and imperative 
noise gage, and it is a peculiarity of hu- 
manity, for which it can claim little credit, 
that it invariably obeys the mandate of the 
squeak and kills it every time. The trouble 
is that the squeak is only one of many 
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SHAPING TEETH FOR BEVEL GEAR PATTERNS. 


and the sooner and the harder we kick 
about will such mechanical 
howling be tolerated. We are, instead of 
this, in danger of permitting the noises to 
grow upon us, and to tolerate them in the 
end to an extent far beyond what at the 
beginning we could have thought possible, 
simply because we never have any precise 
limit of noise endurance, and we never 
know when the limit is reached. If we 
had a noise gage that would accurately 
register the noise produced, and which 
could be so graduated, and then so set to 
any predetermined mark, that everyone 
could know how much noise pressure any 
machine was carrying at any given time, it 
would save us lots of trouble and greatly 
promote decision of character and prompt- 
ness of recalcitration among us. We have 
happily made so much progress in our use 
of toothed gearing in general that in shops 
and factories and such places it is less of a 
nuisance than it used to be, but still it is 
heard too much. Who without a 
gage shall say precisely when it is too 
It is quite a wonder that helical 


it the less 


noise 


much ? 


noises, and that thus far it has absoiutely 
monopolized the machinery protective 
function. If every noise produced by ma 
chinery was a squeak there would soon be 
no noise at all, but there are others. 
Noise is not the only thing for which a 
gage is lacking. There is no more of a 
gage for dirt then there is for noise; and 
yet there are clean shops and dirty shops, 
the one from the 
So there 


noisy shops and shops that are compara 


and everyone knows 


other when he steps into it are 


tively noiseless—none that are entirely so 
and these, too, invariably provoke excla 
mations of satisfaction from a fellow of 
correct and healthy mechanical instinct 


Neither cleanliness nor noiselessness com: 


by chance or without adequate caus 
There is, after all, in each establishme 
which is satisfactory in these particu 


an automatic and persistent gage in act 
all the while. of the Old 
that is all right, is all that is neede 
keep the shop clean. So the « 
Old Man can kill 1 noises b 
and 


The eye 


any 


permanently 


squeaks, 
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others. So let the Old Man exercise and 
cultivate his ears as well as his eyes. In 
the selection of a superintendent the noise 
gage, if we had it, would afford us valu- 


able assistance, and be the means of saving - 


money for any manufacturing firm, for it 
would promote the quiet conditions under 
which alone the highest efficiency of the 
individual workman is attained. 
TECUMSEH SwIFT. 





Right Angle Triangle Formulas— 
Napier’s Diagram. 
Editor American Machinist: 

Recently while aranging my card cata- 
log I noticed a. number of letters which 
have appeared at various times in your 
journal on the solution of the right angle 
triangle. The best of these contained 
condensed tables, with the suggestion that 


rd 
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cosec. sin. 
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NAPIER’S DIAGRAM. 


they could be blueprinted for distribu- 
tion among those interested. This brought 
to mind a memoriae techniae which I have 
at times found useful, and which with a 
few minutes’ exposure may be blueprinted 
direct upon the brain, thus doing away 
with the periodical disappearance to which 
loose notes are so liable, especially when 
wanted. It is known as Napier’s dia- 
gram, and I presume from this its origin 
may be traced to that indefatigable in- 
vestigator. 

The diagram consists of a right angled 
triangle within two concentric circles and 
three lines drawn through the sides of the 
triangle, as shown. The intersection with 
the sides of the triangle are marked with 
the initial letters of their respective names 
—hypothenuse, base, perpendicular. The 
angle is at the base and is marked @. In 
the annular space and commencing at a 
point opposite the right angle, and going 
in a left-handed direction, are the func- 
tions sine, tangent, secant. In the right- 
handed direction and in the same order 
are the three co-functions, cosine, cotan- 
gent, cosecant. 

To use the diagram three rules are re- 
quired, the first two of which refer to the 
whole diagram, the reading to be done in 
either direction on any of the three lines, 
or in either direction in the annular space. 
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The third rule refers to the annular space 
only.* 


Rule 1. Any part is equal to the product 


of its two adjacent parts. 


Illustrations— 
P= Hsin. a= Ff tan. a 
tan. @ = sin. @ sec. @ 
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sec. @ sin. a@ P 
cosec. @~ cos.a~ B 

Rule 3. Any part is equal to the recipro- 
cal of its opposjte part. 


tan. a= 
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Rule 2. Any part is equal to the ad- 
jacent part divided by its adjacent part. 
Illustrations— 


P 


H B 
“™ cosec. @~ cot. a 


*To explain more fully, by “adjacent parts” 
in the following rules are meant any parts 
which stand next to one another, either on 
the straight lines or around the annular space. 
Thus P and H, P and sin., P and tan., sin. 
and tan., sin. and cos. are adjacent. By 
“opposite parts,” in Rule 3, are meant those 
standing in the annular space at opposite 
ends of any straight line. Thus sin. and 
cosec., tan. and cot. are opposite.—Ed. 


The versed sine and its co-function do 
not appear on the diagram, but they are 
easily deduced from the other functions if 


desired. With very little practice one can 
form a mental image of the diagram and 
get the desired formula without recourse 
to sketching the diagram. 

JosepH B. Tayo. 





We have received from Mr. S. Tid- 
mann, of Columbus, Ohio, $1 to apply to 
the Indian famine fund, and ha for- 
warded same. 
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Crane Hooks. 


BY A. E. DIXON. 

The proportions given in tables “A” 
and “B” have been used successfully for 
hooks forged from double refined wrought 
iron Being from different designers, 
there is some variation. The fiber stresses 
when figured, may seem high, but this is 
easily got over by using a larger size. 

When overloaded, wrought-iron hooks 
of first-class material will bend till the 
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son’s valuable work on “The Theory and 
Practice of Surveying,” published in 1886, 
he describes the co-ordinate protractor or 
trigonometer, which is the same instru- 
ment as the one you describe, only it is 
square and goes to angles of 90 degrees; 
I described this 


also it is made of metal. 
fully in “The Compass” in April, 1892, and 
showed how it could be used exactly as 
Mr. Scheele’s re-invention; I also used it 
frequently myself for just such purposes 
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sling slips off. This deformation is gen- 
erally slow enough to allow the load to be 
landed in good order. 





Chart for the Mechanical Solution 
of Right Angled Triangles. 


Editor American Machinist : 

~The chart for the mechanical solution of 
right angled triangles described in last 
week's issue of your paper is by no means 


a new device, the only point where- 


in it differs from its predecessors being 
the subdivision of the angles by means of 
the diagonal lines. 


In Prof. J. B. John- 


as described. They are on the market and 
can be purchased by anyone. 

Philadelphia. WILLIAM Cox. 

[We judge from what Mr. Cox says 
that this instrument well known and 
considerably used among civil engineers, 
but we believe it is little known in the 
drafting rooms of machine building estab- 
lishments, where, it seems to us, it ought 
to be very useful.—Ed. | 


is 





Insoluble Glue. 
A glue which after being applied will 
entirely resist moisture is often a desider- 
2tum to mechanics in various situations. 
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To a correspondent of “The Paper Trade 
Journal,” who inquires for an insolubie 
glue for paper, James F. Hobart replies as 
toilows : 

“Common glue or, in fact, any of the 
gelatines, may be made insoluble by the 
addition of bichromate of potash to the 
glue in soiution (before applying to the 
paper), and the mixture will become in- 
soluble after exposure to the light of the 
sun. To a considerable extent, the glue is 
rendered insoluble by the admixture of 
the bichromate, but exposure to light is 
necessary to complete the process, after 
which the paper may be soaked for an in- 
definite period without softening the glue, 
even if coated with the latter substance 
like an enamel.” 





Obituary. 

Francis Mulheran, proprietor of the At- 
lantic Basin Iron Works, Brooklyn, died 
August 9, fifty years old. Mr. Muheran 
was a native of Ireland, and came to the 
United States in 1862. 

John B. Christoffel, best known as the 
inventor and manufacturer of a boiler-flue 
cleaner bearing his name, died in Brooklyn 
August 4, seventy-eight years old. Mr. 
Christoffel was born in Brussels, where his 
father had a paper mill, of which he be- 
came superintendent. In 1848 he is said to 
have made the first straw paper ever pro- 
duced. In 1854 he came to this country, 
and in 1867 he patented the flue cleaner, 
which he continued to manufacture for the 
rest of his life. 

John 
and a 


mower, 


hardware manufacturer 
developer of the lawn 
Philadelphia August 10, 
Mr. Braun was 
born in Luxembourg, Germany, came to 


sraun, 
principal 
died in 
seventy-five years old. 


this country in 1852, and worked for years 
as a first-class machinist. He was in the 
manufacturing business with two associ- 
ates for a few years, and began alone in 
1876. He added numerous improvements 
to the lawn mower and developed a large 
business in that line. 

James Hemphill, of the firm of MclIn- 
tosh, & Co., builders, 
Pittsburgh, Pa., died in that city August 
Mr. Hemphill 
Mechanicsburg, Pa. As a 
boy he the Cumberland 
Valley Railroad, and later he was appren 
to Pitts 


Hemphill engine 
7, seventy-three years old. 


was born in 


drove a cart on 


ticed to a blacksmith. He went 
burgh in 1850, and was first employed at 
the Pittsburgh waterworks, where he later 
became the engineer. In 1857 he invested 
in a small machine shop, from which he 


withdrew in 1859 to join with W. S. Mc 
Intosh and H. F. Hart in founding the 
business which developed into the Fort 
Pitt Foundry of McIntosh, Hemphill & 
Co. He retired from active participatior 
in the management in 1893. Mr. Hempl 
was always a man of restless energy 
While employed at the waterworks | 
voted his spare time to the making 
baggage checks, and he often 











802-44 


the late Thomas A. Scott, of the Pennsyl- 
vania Railroad, as the man who gave him 
his first start in life by the money he was 
enabled to make in this line. 





Personal. 


Oney Pratt and A. O. Reed, who have 
carried on a machinist business at Middle- 
town, Conn., under the firm name Pratt & 
Reed, have announced a dissolution of 
partnership, Mr. Pratt retiring. The busi- 
ness will be continued by Mr. Reed. 





Inquiries for Machinery. 

(127) Wanted names of manufacturers 
of a counter which can be set to count a 
given number and then stop machine to 
which it is attached. 

(128) Wanted names of manufacturers 
of machinery for rolling medicinal pills. 
Also, makers of compressed air power 
presses for extracting essences from bark, 
etc., for pharmaceutical purposes. 

(129) Wanted the address of Bucking- 
ham & Walters, manufacturers of emery 
wheel dressers. 





Examinations for Physicist, Electric- 
al Expert and Draftsman. 


The examination for the position of 
physicist in the United States Geological 
Survey which the Civil Service Commis- 
sion announced for August 21-22, as stated 
in the ‘‘American Machinist,” No. 31, has 
been postponed to September 21-22. An 
examination for electrical expert and 
draftsman in the Bureau of Equipment, 
Navy Department, at a salary of $1,600 a 
year, will be held September 18-19-20. An 
examination for assistant mechanical 
draftsman in the Bureau of Construction 
and Repair, Navy Department, at a sal- 
ary of $4 a day, will be held September 
18-19. These examinations will take place 
in any city where the commission has a 
local board of examiners. Persons who 
desire to compete should at once apply to 
the United States Civil Service Commis- 
sion, Washington, D. C., for application 
forms 304 and 375, which should be prop- 
erly executed and promptly forwarded to 
the commission. 


New Catalogs. 


The Norton Emery Wheel Company, Wor- 
cester, Mass., sends a little pamphlet gotten 
up for the Paris Exposition, as a sort of in- 
troduction to its complete catalog. Size, 3%4x 
6 inches. 


The Brown & Sharpe Manufacturing Com- 
pany, Providence, R. I., sends a Paris Exposi- 
tion pamphlet giving a brief account of the 
company’s history, methods and location and 
the machines and tools it manufactures. Size, 
4%x6%% inches. 


The Alabama Polytechnic Institute, Auburn, 
Ala., has sent a copy of its catalog. In the 
curriculum are included courses in mechanical 
and electrical engineering. There are a foun- 
dry and forge, machine and wood-working 
shops, dynamo building, etc. Size, standard, 
6x9 inches. 
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The Chicago Pneumatic Tool Company, 635 
Monadnock Block, has sent a special edition 
catalog showing the exhibit of the com- 
pany at the conventions of the American 
Master Mechanics’ Association and the Mas- 
ter Car Builders’ Association at Saratoga 
Springs, N. Y., June 18 to 23. Size, standard, 
9x6 inches. 


The Niles Tool Works Company, 136 Lib- 
erty street, New York, sends a catalog of the 
consolidated speed controller. This device 
gives a variation in speed of 10 to 1. It may 
be built into or directly connected to any 
machine, and is built also in countershaft 
form. It is here illustrated by half-tones and 
line drawings, and tabulated dimensions of 
the different sizes are given. The pamphlet 
is 914x6 inches. 





Manufacturers. 


A mill at Glendale, Mass., is intended to be 
built next spring by C. E. Callender. 

The Hargrove Cotton Mill Company, Shreve- 
port, La., is advertising for bids for the erec- 
tion of a plant. 

Parties from Grand Rapids, Mich., have 
been in Prentice, Wis., arranging to open up 
a machine shop. 

A new foundry is being erected at Steelton, 
Pa., by a company which we infer to be the 
Pennsylvania Steel Company. 

The Glencoe Window Glass Company is 
building a plant at Magnolia, N. J. G. A. 
Aldrich is president of the company. 

One of thé buildings at Atlanta, Ga., of the 
Southern Roofing Manufacturing Company, 
has been destroyed by fire, but will be rebuilt. 

An addition, 30x80 feet, is being built on 
the factory of the Oxford Brass Foundry 
Company, on Oxford street, Fairhaven, Conn. 

The factory of E. A. Price & Co., manufac- 
turers of hubs and spokes, Penn Yan, N. Y., 
has been burned. It is expected to be rebuilt 
soon. 

A new building of the Columbia Specialty 
Company, Easthampton, Mass., manufacturer 
of coat hangers, etc., will soon be ready for 
occupancy. 

The manager of the National Ice Delivery 
Company, of Cincinnati, says that the new 
enterprise will lose no time in erecting a large 
plant in Indianapolis. 

The Greenville Fertilizer factory, at Green- 
ville, S. C., owned by the Virginia-Carolina 
Chemical Company, will be rebuilt with most 
modern improvements. 


Hildreth & Co., founders and machinists, 
Lansing, Mich., will build, some time this 
fall, a two-story brick molding room and ma- 
chine shop, 35x65 feet. 

At Mineral Ridge, near Youngstown, O., 
land has been purchased for a glass works by 
a Pittsburgh firm, “Cummers & Co.” (Cun- 
ninghams & Co., Ltd. 7). 


J. E. & A. L. Pennock, of Philadelphia, 
have signed a $25,000 contract to build a 
power plant in connection with a passenger 
station at Richmond, Va. 


The directors of the Majestic Distillery, 
Terre Haute, Ind., are considering a proposal 
to erect a plant for turning the distillery 
slop into dry food for cattle. 


The Mellor & Rittenhouse Company, Phila- 
delphia, is erecting a $1,500,000 licorice plant 
at Camden, N. J. It will comprise several 
large brick and iron buildings. 


L. Simpson of Valleyfield, Que.,was recently 
in Ottawa, Ont., in connection with a pro- 
posed cotton mill. The proposition is likely 
to assume definite shape shortly. 


W. H. Dodd & Co., at present running a 
suspender factory on South Spruce street, 
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near the reservoir, Nashville, Tenn., conterm- 
plate building a plant on an enlarged scal 

A building permit has’ been granted for a 
five-story brick factory, 60x124 feet, of the 
Otis Elevator Company, at 526-530 West lif- 
teenth street, Chicago, at a cost of $42,000 

Work has been begun upon an addition to 
the plant, at Claremont, N. H., of the Sulli. 
van Machinery Company, Chicago, I1l., manu- 
facturer of quarrying and mining machinery. 

The Duluth Universal Mill Company is 
having built a mill at Duluth, Mich., on the 
bay front near the foot of Thirteenth avenue 
West. Watterworth & Fee are erecting the 
building. 

One of the largest cotton ginneries in North 
Alabama is being constructed at Athens by 
Henry Warton. There will be five large build- 
ings on the lot, and the daily capacity wil! be 
eighty bales. 

A party of capitalists, among whom are 
J. A. Bickford and J. P. Wynne, purchased a 
tract of 900 acres of fire-brick clay land at 


Beech Creek, near Lockhaven, Pa. A big 
manufactory will be erected. 
The Merchants’ and Manufacturers’ Ex- 


change, Bay City, Mich., has received a propo- 
sition from the Ayres Manufacturing Com- 
pany for the location in that city of a gas- 
engine and automobile plant. 

The American Steel & Wire Company is un- 
derstood to contemplate erecting a large addi- 
tion of brick to its works at Rankin, Pa., 
plans for which will be drawn in Vhiladel- 
phia. It will cost about $75,000. 

It is announced from Cripple Creek, Colo., 
that in consequence of the rich find on the 
Landerman lot on the Arequa townsite (post 
office at Anaconda), a powerful plant of ma- 
chinery is to be immediately installed. 

Ruddy Brothers, Chicago, Ill., are arrang- 
ing to begin the erection of a new slaughter 
and packing house to take the place of one 
destroyed by fire. It will be a substantial 
brick structure, and will cost $125,000. 


Plans are on the boards of William Steele & 
Sons, Philadelphia, for a large factory addi- 
tion to the works of Thomas Henry & Sons, 
Trenton avenue and Tioga street. dealers in 
cotton waste and manufacturers of yarn. 


The Waterloo Steel Tank Company, Water- 
loo, Ia., will erect a new factory building. 
This company has been running a plant there 
for some time, but the business has grown 
beyond the capacity of the present quarters. 

W. L. Venable, manufacturer of leaf tobacco, 
Petersburg, Va., has awarded a contract for 
the building of a large three-story brick fac- 
tory, on Pine street, on the site of frame fac- 
tory buildings destroyed by fire several months 
ago. 

The Central of Georgia Railway is improv- 
ing its shops in Macon, and is building a big 
foundry in connection with the machine shops, 
getting in shape to build engines all the way 
from the ground up and do increased repair 
work. 

The B. F. Barnes Company, Rockford, IIL, 
manufacturer of upright drills and other ma- 
chine tools, will soon extend its works. 
Despite the unsettled state of the iron mar- 
ket, the company has had all the orders it 
could fill. 

The contract for a large bleaching estab- 
lishment to be erected near Yardley, !’a., for 
the recently organized Cold Spring Bleaching 


& Finishing Works, has been placed with 
Lewis Havens’ Sons, builders, Girard 3uild- 

ing, Philadelphia. 
An addition is being built to the foundry 
machinist 


of the C. F. McMurray Company, 
and manufacturer of pulleys, on Center Isl 
and, at Troy, N. Y. It is of brick, 60x7") feet. 
The annex is to be used for the mani/acture 
of heavy shafting. 





